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BOSTON’S FREE MUNICIPAL BATHING 
PLANT. 


By J. A. STEWART. 


PUBLIC baths properly constructed and handled form 
one of the most effective and far-reaching of municipal 
institutions for the promotion of cleanliness, good 
health, and good citizenship. The experience of Bos- 


ton as a pioueer in the management of free municipal 


baths is highly instructive to cities looking to civie de- 
velopment in the direction of ministering to the practi- 
eal and essential needs of the community. 

The first public baths were erected in Boston by 
order of the Common Couneil, in 1866, $10,000 being 
appropriated for the purpose. These were the first 
public baths established by a municipality in this 
country. At the outset the provision was for a system 
of baths distributed at various points on the large ex- 
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SPRAY CABINS, DOVER STREET BATH-HOUSE. 


tablishments, as is the British plan. 

Of the five floating baths constructed at that time, 
at acost of $3,500 each, the general type was a low, 
wooden building, supported on a floating platform, 
Within each was a shallow tank through which the 
water flowed freely. Air and light were admitted 
through the roof. There were the usual dressing 
closets and hooks for clothing. 
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Boston's present plant has greatly expanded under 
Mayor Quiney’s publie-spirited regime and under control 
of the new city department of baths, with Thomas J. 
Lane, chairman. From 14 stations in 1897, the plant 
increased in number to 23 in 1898, with nearly 2,000,000 
bathers, an increase of 1,250,000 over the previous year. 
The cost of maintenance last year was $35,000. 

The number of floating baths has been raised to ten. 
In the new style of floating bath devised by a member 
of the board, the tank is left open to the sky, thus in- 
suring perfect ventilation and facilitating the drying of 
the floors and walls of the interior. The tank is 30x60 
feet, with a capacity of 1,200 to 1,500 perday. This is 
nearly double the number accommodated by the old 
style floating houses. Additional space is gained by 
two runways extending along either side and fitted 
with gymnasium lockers in place of dressing closets. 
One runway is reserved for adults, the other for chil- 
dren. 

Fresh water sprays have been added by the new 
board to the beach and floating baths to increase their 
usefulness and popularity. 

Two swimming pools were established to supply 
summer baths to the inland population. One of the 
pools is located at Orchard Park, a small open space 
with grass and trees, contiguous to the tenement dis- 
triet of Roxbury. The tank, 30 by 80 feet, is inclosed 
by a high board fence. It is constructed of concrete, 
and is 4 feet deep at the adults’ and 2 feet deep at the 
children’s end. Fresh water amounting to 80,000 or 
90,000 gallons daily is supplied by the city pipes. Sev- 
eral polling booths have been temporarily fitted up for 
dressing rooms. (Great care is exercised to keep the 
water clean. The surface is drained off several times 
daily, and once each day the tank is completely emptied 
and washed out. From 1,200 to 1,500 patrons daily at- 
tend this bath. The hours are divided, men at early 
morning and evening, boys in the forenoon, and women 
and girls in the afternoon. The entire cost of the pool 
was $2,000 

The concrete pool built inside of the ward 18, ward- 
room on Cabot Street, at the same cost, measures 20 by 
60 feet, and has a capacity ranging from 1,000 to 1,400 
persons daily. A unique feature of this pool is that it 
is floored over during election time. The most im- 
sortant of Boston’s eight beach baths is that at the 
North End Park, completed two years ago, which, 
with its pleasure piers and improvements, cost the city 
$350,000. Thirty people are employed in caring for 
the cosmopolitan throng of bathers, who number fre- 
quently 5,000 daily. 

The new all-the-year public bath-house, on Dover 
Street, whose erection was provided for by the mayor 
early in his term of office, is admirably adapted for 
the purpose in view. It cost $86,000. The building is 
a substantial brick structure 48 feet wide by 110 feet 
deep. The front rises three stories from the street. The 
first story is of granite; the upper portions are of gray 
mottled brick with limestone trimmings. A’ row of 
three-arched windows extends across the second story. 
The whole is topped by an ornamental cornice of gal- 
vanized iron. The two entrances from the street are 
into separate waiting rooms, one for men and one for 
children. Windows look into both from the central 
office of the superintendent, from which the soap and 
towels are dispensed. The laundry and engine room 
are in the rear. The separate bathrooms for men and 
women are on the second floor. Above is an apartment 
for the superintendent and his family. 

The waiting rooms are supplied with wall benches. 
These and the bathrooms are wainscoted with % inch 
thick Knoxville marble and have floors of terazzo 
mosaic. The ceilings are plastered on brick arches. 

The bathrooms are reached by wide marble stair- 
eases from each waiting room. The men’s bathing. 
apartment measures 40 feet by 48 feet and is 194¢ feet 
high. The women’s is 27x40 and 21 feet high. In ap- 
pointments they are exactly alike, excepting that the 
men’s room is provided with 30 inclosed shower baths 
and 3 inclosed tubs, while the women have 11 shower 
baths and 6 bath cabins. Each shower cabin contains a 
dressing alcove and marble seat, beyond which is the 
spray alcove. The partitions and backs of the com- 
partments are of marble. Each bath division contains 
a Gegenstrum heating apparatus, which enables the 
bather to regulate the temperature of the water flow- 
ing from the spray. After falling over the bather, the 
water drops upon a dished marble floor which serves 
the purpose of a footbath as the water slowly drains 
away. The plumbing is all open, the tubs of heavy 
white porcelain with nickel plated fittings throughout. 
Both of the bathing apartments have toilet rooms. 
The steam supply for all purposes is furnished from 
the boiler room of the fire department repair shop, lo- 
cated just at the rear of the bath-house lot. The laun- 
dering for all the city baths is done here. 

An innovation by the city departinent last year was 
the purehase of the bathing suit and towel supply, 
formerly owned by the superintendents, who derived 
from their rental an income in addition to their sala- 
ries. The city possesses at present 1,200 girls’ one part 
suits: 1,200 women’s suits in two parts ; 1,800 men’s two 

yart suits ; 1,200 men’s trunks, and 3,600 boys’ trunks 
or the floating baths; and 15,000 towels. The revenue 
from this source last year was $3,500. 

In addition to trained attendants who patrol the 
shore and are constantly at hand to prevent swimmers 
from venturing out too far, certain employes have 
been drilled in means for resuscitating the apparent! 
drowned. Surgical equipment is provided at each 
bath, with liniment for bruises, Jamaica ginger in case 
of cramp, ainmonia for syncope, and bandages for cuts 
and sprains. Fatalities are practically unknown. 
Swimming instruction was given at all the baths for 
the whole or part of last season. In preparation for 
this, and also to connect the baths more directly with 
the city schools, the head instructor visits the public 
educational institutions before the close of the school 

ear and teaches the children the swimming motions. 

‘oward the end of the season swimming contests are 
held and the winners are presented by the mayor with 
gold, silver, and bronze medals bearing the seal of the 
city of Boston. 

The aim in Boston has been to dignify the practice of 
bathing, to furnish innocent recreation, and to cause 
the people to regard the bathing establishments as ne- 
cessary to their well-being as are the city water sup- 
ply, the sewerage system, the schoolhouses, libraries, 
or parks, 
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THB PHYSIOLOGICAL BASIS OF MENTAL 
LIFE.* 


IF we demand a physiological process co ding 
to every possible variation of the content of conscious- 
ness, the structure of the brain seems far too uniform 
to furnish a sufficient manifoldness of functions. The 
mere number of elements cannot be decisive ; if they 
are all functionally co-ordinated, they can offer merely 
the basis for co-ordinated —— functions. If we 
have psychical functions of different orders, it would 
not help us even if we had some millions more of the 
uniform elements. It would be useless to deny that 
here exists a great difficulty for our present psychology ; 
the only question is whether this difficulty really op- 
poses the demands and suppositions of psychophysical 
parallelism or whether it means that the usual theories 
of to-day are inadequate and must be improved. It 
seems to me that the latter is the case, and that hypo- 
theses can be constructed by which all demands of psy- 
chology can be satisfied without the usual sacrifice of 
consistency. ‘The situation is the following: 

The whole scheme of the physiologists operates to- 
day in a manifoldness of two dementias : they think 
the conscious phenomena as dependent upon brain 
excitements which can vary first with regard to their 
localities and secondly with regard to their quantita- 
tive amount. These two variations then correspond 
to the quality of the mental element and to its inten- 
sity. In the acoustical center, for instance, the dif- 
ferent piteh of the tone sensations corresponds to 
loeally different ganglion cells, the different inten- 
sities of the same tone sensation to the quantity 
of the excitement. Association fibers whose func- 
tions are not directly accompanied by conscious ex- 
periences connect these millions of psychophysical 
elementary centers in a way which is imagined on 
the model of the peripheral nerve. No serious attempt 
has been made to transcend this simple scheme. Cer- 
tainly recent discussions have brought many proposi- 
tions to replace the simple physiological association 
fiber which connects the psychophysical centers by 
more complicated systems—theories, for instance, in 
regard to the opening and closing of the connecting 
paths or in regard to special association centers or 
special mediating cell groups—but these and others 
stick to the old principle that the final psychophysical 
process corresponds to the strength and locality of a 
sensory stimulation or of its equivalent reproduction, 
whatever may have brought about and combined the 
excitements. 

It is true that it has been sometimes suggested that 
the same ganglion cell nay go over also into qualita- 
tively different states of excitement, and thus allow an 
unlimited manifoldness of new psychophysical varia- 
tions. But it is clear that to accept such an hypothesis 
means to give up all the advantages of brain localiza- 
tion. The complicatedness of the cell would be in 
itself sufficient to give ground to the idea that its 
moleecles may reach some millions of different local 
combinations, and if every new combination corre- 
sponds to a sensation, all the tones and colors and 
smells and many other things may go on in one cell. 
But, then, it is, of course, our duty to explain those con- 
nections and successions of different states in one cell, 
and that would lead to thinking the cell itself as con- 
structed with millions of paths just like a miniature 
brain ; in short all the difficulties would be transplanted 
into the unknown structure of the cell. If we, on the 
other hand, do not enter into such speculations, the ac- 
ceptance of qualitative changes in the cell would bring 
us to the same point as if we were satisfied to speak of 
qualitative changes of the brain in general. It would 
not solve the problem, but merely ignore it, and, there- 
fore, such an additional hypothesis cannot have weicht. 

The only theory which brings in a really new factor 
is the theory of innervation feelings. This well- 
known theory claims that one special group of conscious 
facts, namely, the feelings of effort and impulse, are 
not sensations and, therefore, not parallel to the sen- 
sory excitements, but are activities of consciousness 
and parallel to the physiological innervation of a 
central motor path. At this point, of course, comes 
in at once the opposition of the philosophical claim 
that every psychical fact must be a content of con- 
sciousness, and made up of sensations, that is, of pos- 
sible elements of idea, to become describable and ex- 
plainable at all. The so-called active consciousness, 
the philosopher must hold, has nothing to do with 
an activity of the consciousness itself, as conscious- 
ness means, from the psychological standpoint, only 
the kind of existence of psychical objects. It cannot 
do anything, it cannot have different degrees and 
functions, it only becomes conscious of its contents, 
and all variations are variations of the content, which 
must be analyzed without remainder into elements 
which are theoretically co-ordinated with the elements 
of ideas, that is, with the sensations, while conscious- 
ness is only the general condition for their existence. 
But also the empirical analysis and experiment of the 
poostion psychologist are in this case in the greatest 

varmony with such philosophical claims and op 

to the innervation theory. The psychologist can 
show empirically that this so-called feeling of effort is 
merely a group of sensations like other sensations, re- 
produced joint and muscle sensations which precede 
the action and have the réle of representing the im- 
pulse merely on account of the fact that their anticipa- 
tion makes inhibitory associations still possible. It 
would thus from this point of view also be illogical to 
think the psychophysical basis of these sensations dif- 
ferent in principle from that of other sensations. If 
the other sensations are accompaniments of sensory 
excitements in the brain, the feelings of impulse cannot 
claim an exceptional position. 

But are quality and tatensity really the only differ- 
ences between the given sensations? Can the whole 
manifoldness of the content of consciousness really 
be determined by variations in these two directions 
only? Certainly not; the sensations can vary even 
when quality and intensity remain constant. As an 
illustration we may think, for instance, of one varia- 
tion which is clearly not to be compared with a 
change in kind and strength of the sensation ; namely, 
the variation of vividness. Vividness is not identical 
with intensity; the vivid impression of a weak sound 
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and the unvivid impression of a strong sound are ip 
no way interchangeable. If the ticking of the clock jy 
my room becomes less and less vivid for me the ore 
I become absorbed in my work, till it finally disap. 
pears, it cannot be compared with the experi--nee 
which results when the clock to which I give my ful] 
attention is brought farther and farther away. The 
white impression, when it loses vividness, does not 
become gray and finally black, nor the large size s:all, 
nor the hot lukewarm. Vividness is a third dime: sion 
in the system of psychical elements, and the psyc!:olo- 
gist who postulates complete lelism has the right 
to demand that the physiol t show the correspund- 
ing process. There are other sides of the sensation 
for which the same is true; they share with vividness 
the more subjective character of the variation, as, for 
instance, the feeling tone of the sensation or its past- 
ness and presentness. Other variations bring such sub- 
jective factors into the complexes of sensations wit! out 
a possibility of understanding them from the combina- 
tion of different kinds only, for instance, the subjec:ive 
shade of ideas we believe or the abstractedness of ideas 
in logical thoughts. In short, the sensations and their 
combinations show besides kind, strength and vivid- 
ness still other variations which may best be called 
the values of the sensations and of their complexes. Is 
the typical theory of modern physiological psychology, 
which, as we have seen, operates merely with the local 
differences of the cells and the quantitative differences 
of their excitement, ever able to find physiological 
variations which correspond to the vividness and to 
the values of the sensations? An examination with- 
out prejudice must necessarily deny this question, 
Here lies the deeper spring for the latent opposition 
which the psychophysiological claims find in modern 

yechology. Here are facts, the opponents say, which 

nd no physiological counterpart, and we must, there- 
fore, acknowledge the existence of psychological pro- 
cesses which have nothing to do with the physiological 
machinery. The vividness, for instance, is fully ex- 
plained if we accept the view that the brain deter- 
mines the kind and strength of the sensation, while a 
physiologically independent subject turns the atten- 
tion more or less to the sensation. The more this at- 
tention acts, the more vivid the sensation ; in a similar 
way the subjective acts would determine the feeling 
tone of the sensation by selection or rejection, and so 
on. While the usual theory reduces all to the mere 
association of locally separated excitements, such a 
theory thus emphasizes the view that the physiologic- 
ally determined functions must be supplemented 
an apperceiving subject. which takes attitudés. We 
may call the one the association theory, the other the 
apperception theory. We have acknowledged: that 
the association theory is insufficient to solve the whole 
problem, but it is hardly necessary to emphasize that 
the apperception theory seeks the solution from the 
start in a logically impossible direction, and is thus 
still more mistaken than the associatjon. thedry. 

The apperception theory, whatever“its.special label 
and make-up — be, does not see that’ the renuncia- 
tion of a physiological basis for every psychical fact 
means resigning the causal explanation altogether, as 
psychical facts as such cannot be linked directly by 
causality, and that resigning the causal aspect means 
giving up the only — of view which comes in ques- 
tion for the psychologist. If those apperceptive func- 
tions are seriously conceived without physiological 
basis they represent a manifoldness which can be linked 
merely by the teleological categories of the practical 
life, and we sink back to the subjectifying view which 
controls the reality of life, but which is in principle 
replaced by the objectifying view as soon as the ex- 
perience of the subject is acknowledged asa series of 
psychological objects. 

ut does this bankruptcy of all varieties of apper- 
ception theories necessarily force us back to the asso- 
ciation theory? Ido not think so. The demand of 
the association theory that every psychosis should -be 
accompanied by a neurosis cannot be given up, but 
this neurosis may be thought in a richer way than in 
the scheme of the associationists. It seems to me, 
indeed, that the physiological theory works to-day 
with an abstract scheme with which no observation 
agrees. We do not know of a centripetal stimulation 
which does not go over into centrifugal impulses. The 
studies on tonicity and actions of voluntary muscles, 
on the functions of glands and blood vessels, on tendon 
reflex centers, and so on, show how every psychophy- 
sical state discharges itself into centrifugal functions. 
And yet these perceivable peripheral effects are, of 
course, merely a small part of the centrifugal impulses 
which really start from the end stations of the sensory 
channel, as most of them probably produce only new 
dispositions in lower motor centers without going 
directly over into movement, and others may fade 
away in the unlimited division of the discharge in the 
ramification of the system. Those milliards of fibers 
are not merely the wires to pull a few hundred muscles; 
no, the centrifugal system represents certainly a most 
complex hierarchy of motor centers too, and the 
special final muscle impulse is merely the last outcome 
of a very complex co-operation of very many factors in 
the centrifugal system. Manifold as the incoming 
nerve currents must be, thus, also the possibilities of 
centrifugal discharge, and the dispositions in the 
nervous motor system determine the degrees in which 
the ganglion cells can transform the centripetal into 
centrifugal stimulation. It is thus not only the fore- 
going sensory process, but in exactly the same degree 
also the special situation of the motor system, its open- 
ness and closedness, which governs the process in the 
center. Whether the special) efferent channel is open 
or plugged implies absolutely different central pro- 
cesses in spite of the same afferent stimulus. : 

Here we have, then, a new factor on the physio 
logical side which is ignored in the usual scheme that 
makes the psychical facts dependent upon the sensory 
processes only and considers the centrifugal action oi 
the brain as a later effect which begins when the 
psychophysical function is over. There is no central 
sensory process which is not the beginning of an action 
too, and this centrifugal part of the central process 
necessarily varies the accompanying psychical fact 
also. As here the action of the center becomes the 
essential factor in the psychophysical process, we may 
call this view an action theory as over against the 
association and apperception theories of the day. The 
action theory agrees, then, with the associationis 12 
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the postulate that there is no psychical variation with- 
out variation on the physiological side and with the 
app-rceptionism in the conviction that the mere as- 
soci:tion of sensory brain processes is insufficient to 
play the counterpart to the subjective variation of the 
psychical facts as vividness and values of the sen- 
sations. It tries to combine the legitimate points in 
bot!) views, and claims that every psychical sensation 
as element of the content of consciousness is the ac- 
companiment of the physical process by which a cen- 
tripetal stimulation becomes transformed into a cen- 
trifugal impulse. 

‘This central process thus clearly depends upon four 
factors: first, upon the local situation of the sensory 
track ; secondly, upon the quantitative amount of the 
incoming current ; thirdly, upon the local situation of 
the outgoing discharge; and foarthly, upon the quan- 
titative amount of the discharge. The first two factors 
are. of course, determined by the incoming current, 
which can be replaced by an intracortical stimulation 
from an associated center, while the last two factors 
are determined by the dispositions of the centrifugal 
sys'em. The association theory, which considers the 
firs’ two factors alone, thinks them parallel to the 
kind and strength of the sensation. The action theory 
accepts this interpretation and adds that the two other 
factors determine the values and the vividness of the 
sensation—the values parallel to the local situation of 
the discharge, the vividness to the openness of the cen- 
trifugal channel, and thus to the intensity of the dis- 
charge. 

if the centrifugal discharge is inhibited, the channel 
closed, then the sensory process goes on as before, but 
the impression is unvivid, unperceived, while it may 
become vivid later as soon as the hindrance of the dis- 
charge disappears. The inhibition of ideas which re- 
mains unexplainable to the associationists would then 
mean thata special path of discharge is closed, and 
thus the idea which needs that discharge for its vivid- 
ness cannot come to existence ; the hypnotizer’s words, 
for instance, close such channels. Only discharges, 
actions, can be antagonistic and thus under mutual in- 
hibition ; ideas in themselves may be logically con- 
tradictory, but not psychologically, while one action 
makes the antagonistic action, indeed, impossible and 
the inhibition of ideas results merely from the in- 
hibition of discharges. If this view is correct, it is 
clear that while we strictly deny the existence of special 
innervation sensations we can now say that every sen- 
sation without exception is physiologically an inner- 
vation sensation, as it must have reached some degree 
of vividness to exist psychologically at all. 

With regard to the local situation of the motor dis- 
charge the manifoldness of possibilities is evident. The 
channels may be closed in one direction, but open in 
others; the actually resulting discharge must. be the 
product of the situation in the whole centrifugal 
system, with its milliards of ramifications, and the 
same sensory stimulus may thus under a thousand 
different conditions produce a thousand different centri- 
fugal waves, all, perhaps, with the same intensity. 
The vividness would then be always the same, and 
yet the difference of locality in the discharge must 
give new features tothe psychical element. A few 
cases as illustrations must be sufficient. We may 
instance the shades of time-direction ; the same idea 
may have the subjective character of past, present and 
future. It corresponds to three types of discharge: 
the discharge which does not include action on the 
object any more appears as past, that which produces 
action as present, and that which prepares the action 
as future. In this group belong also the feeling tones : 
the pleasurable shade of feeling based on the discharge 
toward the extensors ; the unpleasant feelings based 
on the innervation of the flexors. Here belong the 
differences between mere perception and apperception, 
as in the one case the discharge is determined by the 
impression alone, in the other case by associations 
also. Here belong the characteristics of the abstract 
conception which — be represented by the same 
sensational qualities which would form a concrete idea 
and yet hasa new subjective tone because the cen- 
trifugal discharge is for the concrete idea a specialized 
impulse, for the conception a general impulse which 
would suit all objects thought under the conception. 
Here belongs, also, the feeling of belief which character- 
izes the judgment ; the judgment differs psychophy- 
sically from the mere idea in the fact that the ideas 
discharge themselves in a new tonicity, a new set of 
the lower motor centers, creating thus a new dispo- 
sition for later reactions. To be sure, many of these 
discharges lead finally to muscle contractions which 
bring with them centripetal sensations from the joints, 
the muscles, the tendons, and these muscle and joint 
sensations themselves then become a part in the idea, 
for instance, of time, of space, of feeling. But the 
new part only reinforces the general tone which is 
given in the general discharge, and gives to it — the 
exact detail which gets its character just through the 
blending of these sensations of completed reactions 
with the accompaniments of the central discharge. 

A consistent psychology thus may start with the 
following principles: It considers all variations of 
mental life as variations of the content of conscious- 
ness, and this content as a complex object, includ- 
ing in this first presupposition a complicated trans- 
formation of the real in a life, a transformation by 
which the subjectifying view of real life is denied 
for the causal system.. Every con- 
tent of consciousness is further considered as a com- 
plex of sensations, that is, of possible elements of 
perceptive ideas. Every ‘sensation is considered as 
having a fourfold manifoldness, varying in kind, in 
strength, in vividness and in value. he physiological 
basis of every sensation, and thus of every psychical 
element, is the physical process by which a — 
Stimulation becomes transformed into a centrifugal 
impulse, the kind depending upon the locality of the 
centripetal channel, the strength upon the quantity of 
the stimulus, the value upon the locality of the centri- 
fugal channel, and the vividness upon the quantity of 
the discharge. 


A train of ten refrigerator cars, each loaded with 450 
cases of eggs, was recently shipped by the Kansas Ice 
and Storage Company from Salina, Kas., en route to 
Springfield, Mass. The eggs were gathered from Kansas 
farms and the train was hauled into Kansas City over 
the Union Pacific Railway. 
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ORIGIN OF ARABIC NUMBERS. 


Dr CORNEGLIANO, in the Genoa Cattolico Mili- 
tarite, traces back the origin of the Arabic numbers to 
the fact that the Arabians, being excellent geometri- 
cians, formed their numbers from simple geometric 


Opposing this interpretation, a Hamelin reader of 
the Hann. Courier points out that the Arabians 
borrowed their figures from the Hindoos and conse- 
quently they should be called Hindostanee num- 
bers. This authority starts from the square as the 
fundamental figure and thus obtains the following 
fundamental re (square, double square, two- 
squares): 


1 

From the shape of the lines put together and cor- 
responding in number with the respective figure, the 
names originated, at first in Latin, e. g., noveur, nine, 
the newly added line, novum adjectum ; octo, eight, 


eye-shaped, oculatuim ; septem, seven, inflection, sep- 
tum; sex, six, incision, sectum (from secare). 


WOMEN INVENTORS. 
By GEORGE ETHELBERT WALSH. 


Tue Patent Office at Washington is teeming with 
inventions that are of great benefit to humanity, and 
the sum total of brains represented by these products 
speaks eloquently for American ingenuity. A person 
interested in the comparative study of the mental 
abilities of the two sexes might find in a systematic 
examination of these patents considerable data for 
reflection and speculation. The generally accepted idea 
that men have monopolized all of the inventive genius 
of the human race does not seem to be borne out by 
the exhibitions of patents at Washington. Women 
have not only a pretty fair showing in the mere num- 
ber of patents taken out, but also in their value and 
importance. 

t the Atlanta Exposition the first display of strictly 
women's inventions ever made in this country was ar- 
ranged by the Patent Office in the government exhibit. 
Not less than 125 models, showing the achievements 
by women in the field of invention, were shown, and 
many of these were as great a surprise to the women of 
the country as to the men. A great amount of ignor- 
ance of the inventive achievements of women has been 
current in the past, owing partly to the lack of interest 
shown by women in patents early in the present cen- 
tury, and to the suddenness of their development in 
this line. Prior to 1860 there were scarcely half a dozen 
patents taken out by women, and of the several hun- 
dreds now on exhibition at the Patent Office, nine- 
tenths of them have been invented within the past 
twenty years. 

A number of patient and enthusiastic women have 
entered the field of invention, and they have produced 
results that command national attention. The propor- 
tion of women inventors to the men is still very small, 
but the applications for patents by women are steadily 
increasing. Two or three patents are granted nearly 
every week to women inventors, while dozens of ap- 
plications are made by them that never see the light of 
day. 

An examination of a hundred or more of the patents 
by women reveals the fact that they are invadin 
every line of industry with their inventive genius, an 
that they are not by any means confining themselves 
to the invention of household novelties and con- 
veniences, although in the latter work they stand high. 
We have patents taken out by women on agricultural 
implements, mining machinery, electrical contrivances, 
and even general railroad and mill machinery. An 
illustration of the variety of inventions by women may 
be made by citing a list of some of the — granted 
to them. during two consecutive months recently. A 
patent on building blocks, with beveled ends and alter- 
nate rows of tongues and grooves for locking them to- 
gether, was taken out by Julia E. Meyenberg. of Chi- 
cago, during one of these months. Abby 8. Vose, of 
Providence, R. I., patented during the same monthan 
improved button-hole cutting machine, by which the 
distance between the button holes is automatically 
measured. An improved and quite intricate washing 
machine, with the washboard at the bottom, was pat- 
ented by Cecilia A. Brewer, and a water filter by 
Minerva R. Buckley; a portiéire rope by Bertha 
Cronenberg, and a frietion hinge by Emmeline W. 
Philbrook. 

The official organ of the Patent Office publishes the 
list of patents granted every week, and the names of 
sev: women inventors appear upon nearly every 
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page. Ten years ago it was found impossible to find a 
woman inventor in the lists more often than two or 
three times a year. 

The value of the patents invented by women depends 
upon how one looks at the question. Quite a number 
of women inventors are waking large royalties upon 
their simple inventions, and others have acquired for- 
tunes upon more intricate products of their genius. 
Scores of very simple household and dress articles have 
been invented by women, and besides bringing in 
money to them they are lessening the labor of thou- 
sands of women throughout the country. A woman 
knows intuitively what is needed in a house, and her 
genius has made modern conveniences that are bring- 
ing in rich royalties every year. 

here are over one hundred valuable patents taken 
out by women, which yield good fortunes to them 
annually, and many others which are destined to sell 
well when they have been put upon the market. One 
woman inventor is drawing about $5,000 a year for a 
simple glove buttoner, and another has coined money 
from a patented adjustable waist supporter. There 
are many health devices patented by women, such as 
water filters, dress supporters, shoulder braces, and 
exercising machines. In the matter of small inven- 
tions for simplifying woman’s wardrobe, men have 
generally led the way, and even — they take out 
far more patents of this nature than the women. The 
latter, however, are very fruitful in inventing toys, 
puzzles, and games for young people, and some of our 
most successful ones are placed to their credit. The 
demand for new games and toys is becoming so great 
in our cities that a number of women inventors make 
a big income in contriving something new in this line 
every season. Many of their inventions are not pat- 
ented in their name, but firms and dealers in toys and 
games buy the thing outright from them and secure 
the patent. Consequently the real inventors do not 
receive the credit due to them, and.the official record 
does not tell the whole story. 

There are naturally many patents applied for by 

women that are rejected because the ideas have already 
been covered by others. Quite a considerable number 
of the applications contain ideas that are of no value 
whatever, and they are often rejected on the score of 
absurdity. Butin this respect the women iuventors 
do not differ from the male sex. More silly and irra- 
tional inventions are sent to the Patent Office than can 
be imagined. Many are accompanied by elaborate 
models and drawings, but, through the ignorance of 
the inventors, some vital principle of mechanics is 
neglected, which stamps the whole creation as absurd. 
One or two women have even sent in models for ma- 
-chines claiming to solve the mystery of perpetual mo- 
tion, but as a ruling of the Patent Office has excluded 
all patents of this nature from consideration the appli- 
cations were naturally rejected. 

A number of good inventions have been patented by 
the same women, and it may be inferred that they 
make a good living at the work. Some of them con- 
trol important patents that have been purchased from 
others, and they manufacture the articles on a large 
scale. One New England woman enjoys the right to 
several patents that were invented by some of her em- 
ployés, and she shares with the inventors the profits of 
the articles manufactured and sold. One of these in- 
ventions brings in over $20,000 a year, and it is not im- 
faq cyene: that some inventor finds profit and pleasure 
n her work. The chances of a woman making a living 
in invention are just as vague and uncertain as for 
men. 

While a score of apparently valuable patents will 
fall dead upon the market, and bring in returns hardly 
sufficient to pay for the cost of models and patent fees, 
another very simple one struck off at random may 
make the inventor rich. Many of the best patents, 
that show real genius and knowledge, bring in small 

rofits, while the small ones that a child might have 
invented pave the way toriches. There are fields for 
invention for women, however, that should hag good 
returns to those of an inventive turn of mind. House- 
hold articles are daily being patented, and who knows 
better than a woman what will lighten the burdens of 
the housewife in the kitchen and dining room? Dress 
reform is now in the air, and scores of women are 
cudgeling their brains to invent some simple devices 
that will make dressing for women less of a burden 
than it is to-day. Toys and puzzles form a wide field 
by themselves, and there seems no limit to‘the ex- 
pansion of this industry. But in order to work intelli- 
gently along this line, it is necessary to become ac- 
quainted pretty generally with the patents already 
taken out for toys and games. The more intimate a 
woman becomes with the history of past inventions, 
the better prepared will she be for making suitable in- 
ventions herself. 

Trade marks for patent medicines, complexion cures, 
and soaps and perfumes are also registered at the 
Patent Office by women in ever-increasing numbers. 
It is only necessary to study some of the advertise- 
ments in the papers to become familiar with enterpris- 
ing women in this line. They have achieved fortune 
either through the merit of their goods, or throngh 
their business shrewdness in placing them upon the 
market.—The Independent. 


The first section of the Sierra Leone Railway was 
opened on May 1. The section now opened for traffic 
is 382 miles in length, and reaches to Songo Town. 
Twenty-five miles more are under construction to Roto- 
funk, and a survey has been completed for an addi- 
tional 31 miles past Moyamba, while a flying survey 
has also been carried to Mattvu and Bo, about 50 miles 
still further, making a total length of line contem- 
plated of 138 miles. The section completed has neces- 
sitated the construction of eleven ljarge steel viaducts 
in the first 18 miles, besides numerous smaller works. 


An ment for protecting glass-blowers from the 
radiant heat of the glass furnace is in use, says Dia- 
mant, at the Giiteke Glass Works, at Altona-Bahren- 
feld. Just below the openings through which the 
glass is drawn from the furnace are placed iron pipes, 
perforated with fine holes delivering compressed air so 
as to form a filin of cold air in front of the aperture 
and ay v8 4 absorbing a good part of the radiant 
heat. At the same time ventilating fans above the 
blowers’ stands are set in motion by the effluent air 
and assist in keeping the workers coo 
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MECHANICAL INFLUENCE IN 
ARCHITECTURE.* 


In most popular writings on the subject of architec- 
ture and of the origin and development of architec- 
tural styles, the causes that are chiefly dwelt upon as 
affecting and influencing the forms and features of the 
various styles are climate of the country, temperament 
of the people, their artistic tastes, religion, traditions, 
occupations, ete. 

In short, the esthetic and sentimental influences are 
credited with being the most important factors and the 
controlling causes in developing their national styles. 

Thus we are often reminded that the light and 

nliar constructions of the Japanese and Chinese are 
bat the natural representations of the nature and char- 
acteristics of these peculiar peoples ; likewise, that the 
massive grandeur and simple severity of Egyptian 
architecture but reflect the somber, austere and rigid 
character of the ancient Egyptians and the impressive 
rites of their religion ; that the beautiful and majestic 
warble temples of Greece are but expressions of the 
artistic and philosophic nature of the Greek mind, 
while the round arch of the Romans was introduced 
for the gracefulness of its lines and purely for decora- 
tive effect ; that Romanesque architecture was but the 
result of a different whim, and a desire on the part of 
the early Christians to cultivate a style different from 
that of pagan Rome. 

When we come to Gothie architecture, imagination 
runs riot in accounting for the pointed arch and 
groined vaulting on sentimental grounds ; and attribut- 
ing to the desire to produce picturesque effects such 
features as the graceful pinnacles, flying buttresses and 
strong projections, while the lofty spires and high- 
reaching roofs are supposed to indicate the earnest de- 
sire of the soul to follow in the direction of the heavenly 
index. 

While Lam quite willing to admit that these and 
similar sentimental and esthetic reasons have made 
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their impression on architectural styles, more especially 
on the decorative and ornamental portions of the work, 
I shall attempt to show that by far the most influen- 
tial factor in perfecting nearly all strictly architectural 
forms has been purely mechanical, in devising the best 
methods of employing the materials at hand, and the 
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means used to overcome structural difficulties and re- 
sist natural forces. 

In following out this idea, while examining historical 
styles, we shall see that generally the builders used the 
best judgement, skill and methods at their command, 


even when it led to changing forms that had become 


sacred by tradition and association ; while sometimes, 
as in the case of Egyptian architecture, we may find 
forms and details naturally developed in one kind of 
material were religiously copied in other materials 
where they ceased to be appropriate. 

So closely lias all good architecture in the past fol- 
lowed the rules of good construction that the motto 
“Construction may be ornamented, but ornament 
should not be constructed,” has become proverbial, and 
a very able architectural critic lays down this rule of 
judgment : 

“A form which admits of no explanation, or which is 
@ mere caprice, cannot be beautifal, and in architec- 
ture every form which is not inspired by the structure 
ought to be rejected.” 

Of the surface ornaments applied to their architee- 
tural forms by the Egyptians and other peoples I 
have nothing to say in this paper, more than to ob- 
serve that they consist principally of conventionalized 
forms of the flowers and foliage of the country where 
used, and of religious emblems ; and that their appli- 
cation is conceded to be due to esthetic and religious 
sentiments. 

As graphic illustrations will show architectural 
forms more clearly than words can describe them, I 
have prepared a number of sketches to illustrate 
my meaning and make my references more clearly 
understood. 

Without wasting time to speculate on the origin and 


~© By G, W. Percy, Member of the Technical Society of the Pacific Coast. 
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forms of prehistoric architecture, we will refer at once 
to well known forms of historic times and work. In 
Fig. 1 are presented some simple forms of Chinese con- 
struction, in which is shown quite clearly the bamboo 
origin of Chinese architecture. 

The properties of the bamboo are well known, and 
in a country where it is found in abundance, from the 
smallest twigs to trees 6 and 8 inches in diameter, its 
great strength and remarkable lightness, together with 
the fact that it is uniformly hollow, with webs at in- 
tervals, so that one part may slide inside a larger 
piece, the ease with which sockets and doweled joints 
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may be made and secured, and other conveniences of 
application, were sufficient reasons for making this 
the principal material for house building, and the 
forms adepted are such as would naturally be de- 
veloped in the continuous use of this peculiar material, 
regardless of the sentiments or characteristics of the 
people. 

In lower Egypt we find quite different conditions 
and surroundings. (See Fig. 2.) With few trees of any 
kind and with no stone immediately at hand, the 
early Egyptians erected their dwellings and other 
buildings with mud, reeds, and bulrushes, which they 
had in abundance. 

On elevated platforms of earth they erected thick 
walls of mud, placed in situ, with layers of reeds and 
bulrushes to bind the whole together. For greater 
stability they made the walls battering on the out- 
side, thus reducing the thickness as they approached 
the top. 

To enable them to preserve true angles and proper 
batter at the angles of the proposed structure they 
set up corner posts, consisting of bundles of reeds, 
neatly tied at intervals with willows or smaller reeds. 

A horizontal band of similar bundles of reeds marked 
the 4 of the wall proper, and where the thick mud 
roof should commence. This roof was supported by 
bundles of reeds laid close together and in turn sup- 
ported by the walls, and by interior columns of pro 
strength. These columns also consisted of large bundles 
of reeds strongly bound together. 

To confine the mud or soft clay when applied to 
the roof, upright reeds were placed close together 
and secured to the horizontal band. These would 
naturally bend outward from the pressure of the clay 
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on the inside, and thus produce the graceful and bold 
cove which forms so conspicuous a feature in Egyptian 
architecture. 

These early structures were plastered on the outside 
with clay, in the fresh surface of which were easily im- 
pressed ornaments and hieroglyphies. 

When this people had so far advanced as to build 
their temples and tombs of granite, the traditional and 
still prevalent forms of their mud structures were 
copied to the minutest detail. 

ven the massive stone columns in their latest work, 
in many cases, show very clearly their reed origin, with 
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well designed capitals of lotus, papyrus, and palm, pe. 
minders of the flowers and leaves with which the cariier 
columns were sometimes trimmed or decorated. 

The ornaments and hieroglyphies so easily iu) resseq 
in their mud walls were now cut with great diMiealty 
in the hardest known building stones. 

And this simple style, thus developed, was practieeg 
as long as Egypt was a power. 

The monuments of this ancient art still ren raining 

ive us on their sculptured walls the best histury we 
ve of their arts and sciences. 

The development of Grecian architecture advanced 
on quite different lines, and it shows less clearly jp 
the perfected temple the details of its prototype. (See 

3 


he early habitations of Greece are generally cop. 
ceded to have been of wood, and the log hut, with its 
rojecting porch supported on upright trunks of trees, 
8 supposed to have suggested the form of the marble 
temple and portico. 

As Greece abounded in marble and limestone easily 
obtainable in large blocks, the inhabitants commene 
at an early stage of their development, to build with 
stone ; but, instead of lavishly copying the forms and 
proportions of log structures, they did what we should 
expect of a people who could evolve logic; they de. 
vised and perfected forms and proportions more appro- 
priate for their stratified materials. 

Instead of making their columns monolithic, placing 
the natural strata on end, they cut cylindrical sections 
from the thickness of the layers in the quarry. Then, 
cutting square holes in the center of each end, they 
inserted square blocks of wood, in which were fixed 
axles of a frame, and in this manner the great drum- 
like sections were rolled over the ground to the site of 
the proposed structure, where they were wrought to 
the desired size and exact form, and carefully placed in 
position. The Grecian columns are 1nuch more massive 
and set nearer together than could have been sug- 

ted by wood construction. The spreading cap and 
road abacus were designed to shorten the span of the 
lintel and give it greater bearing surface, at the same 
time giving level supports for timbers on the outside 
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and inside of the entablature, which should serve as 
scaffolding and guides in placing the architraves in 
their exact positions. The architrave itself was made 
double for greater security from defects in the stone, 
theltriglyphs and frieze to.give satisfactory proportions 
and furnish a protected position for sculpture and 
ornament, while the cornice projected sufficiently to 
discharge the water well away from the walls. The 
low-pitch pediment emphasizes and makes clear the 
lines of the roof and explains its purpose. 

The general form and applicatiou of all these parts 
are strictly adapted to the work they have to perform 
and to the materials in which they are executed, while 
the graceful forms of the mouldings, the flutings of 
columns, and ornaments of capitals and friezes, must 
be credited to the artists’ touch after mechanical con- 
siderations had produced the general forms. 

In Greek work each stone is very perfectly wrought 
to its proper lines and surfaces, and the blocks are 
fitted together with the greatest exactness, the abut- 
ting surfaces often being polished. Dowels of copper 
or bronze were inserted in the joints to prevent dis- 

lacement by earthquakes, and no mortar was used. 
t was this perfect mechanical work of the Greeks 
that inspired Longfellow to write : 


“In the elder days of art, 
Builders wrought with greatest care 
h minute and unseen part, 
For the Gods see every where.” 


In Rome we find still different conditions, and to 
meet them new mechanical principles are involved. 
(See Fig. 4.) 

Unlike Athens, the immediate vicinity of Rome did 
not farnish marble or other stone suitable to be used 
in large blocks. A soft voleanic tufa abounded, with 
which the early Etruscans developed the semi-circular 
arch as a means of spanning openings instead of the 
horizontal lintel. 

The discovery and first use of the arch cannot be 
positively accredited to the Etruscans. 

It was probably in the valley of the Euphrates, where 
sun-dried and burnt bricks were the building material, 
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that the important discovery was made that a wall of 
masoury could be safely carried over openings by the 
yse o| -mall wedge-shaped blocks placed with the large 
ends outward so astoform an arch or bow over the 
open! This discovery was destined to play an im- 

rtait part in architecture. In fact, all styles may 
Pe divided into two classes, that of the lintel and that 
of the areh. 

The Romans carried the development of this princi- 

eto a high degree of perfection, and the round arch 
. .e the essential feature of the early Roman con- 

traci ion. 

r Wien, at a later day, they conquered the Greeks, 
they transplanted Grecian architecture to Rome only 
to decorate their own arched construction. 

In-tead of the arch being used as a decorative feature 
of Roman work, it is the vital principle of construction, 
whil. the Greek orders were applied literally as ap- 
pendages, very much as trophies of conquest were car- 
ried iu their triumphal processions or displayed in their 
foruius. 

A Roman monument may be deprived of all its 
decoration and its apparent form removed without 

judice to its structure ; as, in many cases, the Greek 
orders have been stripped from their buildings for the 
sake of the marble, and the real Roman construction 
stands forth in its native dignity, as may be seen in 
the three great arches of the Basilica of Constantine, 
the ruins of the baths of Caracalla and those of Diocle- 
tian, and in the better preserved walls and dome of the 
Pantheon. 

The latter building, remaining to this day the largest 
dome of masonry in the world, isa good example of 
the Roman method of resisting the thrust of arches 
with great masses of inert material and not by active 
opposing forces, the walls of the Pantheon being 
twenty feet thick and the dome of great thickness of 
solid conerete, with ribs of brick. 

The extensive use of small] stones, brick and concrete 
in Roman work necessitated the use of mortar to fill 
the interstices and bond the whole together. In this 
material the Romans excelled all builders down to 
very mmodern times. (See Fig. 5.) 

lt may appear presumptuous to criticise the Roman 
combination of arched construction and the Grecian 
linteled orders, as such work is considered classic and 
is much copied in modern times. We shall see, how- 
ever, that the next great change in architectural style, 
the introduction of the Romanesque, was not the result 
of Christian prejudice, but of Greek logie applied to 
building construction. When, in 330 A. D., Constan- 
tine established the seat of the Roman empire at mh 
zantium and undertook to erect monuments that should 
rival those of imperial Rome, he employed, for the pur- 
pose, Greek architects who had not been completely 
subjected to the dictations of their Roman masters, and 
who were allowed to exercise their mechanical know- 
ledge and artistic tastes in erecting the required build- 
ings. 

These men, with logical minds, and having not only 
the benefit of experience with Roman work, but the 
actual materials taken from the many ruins of Roman 
work to build with, adopted a new combination, which, 
as we shall see, was purely structural. (See Fig. 6.) 

The value of the arch, as developed and employed 
by the Romans, commended itself to the Greek mind 
as not only the simplest and most economical method 
of spanning openings, but the only practical method 
of covering large ones. 

They saw, however, that when arches were used 
to carry the superincumbent weight, the entablature, 
the essential and most expensive part of the classic 
orders, was utterly useless, and they did not hesitate to 
diseard it. 

Taking the columns, which were brought from Rome, 
they set them up as the supporting members, and, ad- 
justing capitals with stronger forms and larger aba- 
cuses, they turned the Roman arches directly from the 
tops of such capitals, and by this simple mechanical 
device was given to the world the Byzantine or 
early Christian architecture, the progenitor of all 
Romanesque styles, quite as logical and mechanical in 
its way as was that of the early Greeks. 

The exampie thus set in the East was soon followed 
in all parts of Europe. Even in Rome itself, the fallen 
entablature was allowed to lie dormant and in disgrace 
for nearly a thousand years. 

Dispensing with the classic entablature was not the 
only suggestion given to the world by the Byzantine 
architects, for in their grandest monument, the church 
of Santa Sophia, we have the results of the first at- 
tempt, on a large scale, to resist the thrusts of domes 
and vaultings with counter-thrusts. 

The chureh, as built under Constantine, doubtless 
oy * wooden roof, and was destroyed by fire about 

A.D. 

Under Justinian it .was rebuilt on a grander scale 
and with vaulted ceilings and stone dome 104 feet in 
diameter. The ambition of the architect Anthemius 
exceeded his scientific knowledge of the lateral thrust 
of such construction, although he planned very inge- 
niously to resist the thrust on the north and south 
sides by means of immense hollow buttresses extend- 
ing across the side aisles to a distance of 90 feet, and on 
the east and west sides with half domes of the same dia- 
meter as the central one. These half domes were again 
buttressed by smaller half domes and lateral arches. 
Still the great dome had not been finished when it gave 
way on the east side and fell, carrying with it the half 
dome on that side. 

After this disaster and the death of Anthemius, the 

superintendence of the work devolved on Isidorus of 
Miletus, who strengthened the piers, built buttresses 
against the east side, threw flying arches from the 
great side buttresses, and filled up the large arches 
ad the north and south sides with small arches in three 
Stories. 
_With these and other devices, and by using the 
lightest stone obtainable for the dome, Isidorus suc- 
ceeded in finishing the building in such a manner that 
it has stood for over thirteen centuries and in more 
modern times has been copied many times on a smaller 
Scale for Turkish mosques ; and the appearance they 
Present of an attempt to pile dome on dome is the sim- 
ple result of buttressing the thrust of a large dome 
With several smaller ones. 

As the expedients employed to overcome mechanical 
failures have often given new and acceptable forms to 
architecture, so unremedied failures have sometimes 
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been applauded as great achievements. For example, 
I have often read in magazines and popular newspaper 
articles great praise bestowed on the builder of the 
Leaning Tower of Pisa, attributing to him a desire and 
ambition to erect a monument that should appear to 
challenge the very laws of nature and a marvelous de- 
gree of success in that direction, when, in fact, the 
slightest intelligent investigation will show that the 
tower was built vertically and commenced to settle to 
one side before the two upper stories were built. These 
again were built vertical, when further settlement 
threw them out of plumb, but, of course, to a less ex- 
tent than the lower stories. 

Notwithstanding its great inclination, the center of 
gravity is several feet within the supporting lines of 
the base, but it is not recorded that a laurel crown was 
conferred on the architect in recognition of his brilliant 
achievement. 

It was by such failures, and many more disastrous 
ones, that the lesson of safe building, especially of 
equilibrium in arched and vaulted constructions, was 
learned. 

During the eight centuries that Romanesque archi- 
tecture prevailed, there was a growing desire and effort 


Fie. 6.—BYZANTINE. 


to render churches and other structures fireproof by 
means of vaulted ceilings and roofs. These ceilings, 
arched with brick, stone, or concrete, often pushed out 
the massive walls and the building colla . 

To prevent this, plain, square buttresses were built 
on the outside to assist the walls in resisting the thrust 
of the arehes. These buttresses, often built after the 
defects manifested themselves, soon became conspicu- 
= in the designs, and, therefore, a feature of the 
style. 

As the ambition of the Church seemed to run to 
larger and higher edifices, the difficulties in resisting 
the thrust of these interior semicircular vaultings in- 
creased rapidly, and the skill and ingenuity of the 
builders were taxed severely to meet them. 

Other difficulties arose in using the round arch with 
churches having different widths of nave and transepts 
and still different lateral openings. The arches could 
not be brought to a uniform height, the intersecting 
lines were awkward, and the general effect often un- 


pleasant. 
(To be continued.) 


MOTOR VEHICLES FOR HEAVY LOADS. 


THE illustration given on this page represents one of 
the latest vehicles constructed to carry heavy loads by 
the Steam Carriage and Wagon Company, of Chiswick, 
for Messrs. Fuller & Company, brewers, Chiswick. 
The engraving shows the lorry with the superstructure. 

The engine is of the horizontal compound pattern, 
having cylinders 4 inches and 7 inches diameter by 5 
inch stroke, and it is entirely closed in, the working 
parts running in an oil bath. The gearing is arranged 
with two speeds. The boiler, of the well-known 
Thornycroft type, has been slightly modified so as to 

ive about 25 per cent. more heating surface than 

ormerly, and the bottom plate has been altered some- 
what to allow of its being more readily removed. 
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The body of the lorry has been designed to meet 
Messrs. Fuller’s requirements. and is mounted on the 
channel steel under-frame. When desired, this can be 
quickly replaced by bodies of other type, thus render- 
ing one motor’ part applicable to a variety of trade 
purposes—a point kept in view by the constructors in 
all their latest vehicles. The overall dimensions are : 
Length, 17 feet 4 inches ; breadth, 6 feet 6 inches; and 
height, 9 feet 6 inches ; the carrying body has a floor 
area of 65 square feet and a YK! of 12 cubic yards. 
It is designed to take a load of fifteen barrels (= 34¢ 
tons average), but the cubic capacity has been made 
large in order that the vehicle may, in the homeward 
journeys, bring back as nearly as possible a full load of 
*-empties,” and thus approximate to a condition of 
continuous full load running. The vehicle is designed 
to transport a maximum of five tons ; of this, three are 
carried by the vehicle itself, and two on a trailing 
vehicle with open lorry platform. 

The case in favor of steam-driven wagons is best 
when considerable loads have to be carried daily over 
comparatively long distances, and Messrs. Fuller em- 
ploy the vehicle just in this way to supply their vari- 
ous dep6ts situated at distances of ten to twenty miles 
from their brewery. Sufficient water is carried for a 
full run of from fifteen to twenty miles, and enough 
Welsh coal for a long day’s run ; a slow-speed gear is 
fitted, enabling an extra tractive effort to be made on 
up gradients and on soft roads. 

The vehicle can be driven by one man, but it is better 
that he should be accompanied by‘a Jad. The steerin 
wheel, reversing lever, regulating valve, by-pass, feed” 
and brake are easily manipulated by the driver when 
seated ; the pressure and water gages, firing hole, ete., 
are also in full viewin front of him, but without in 
any way obstructing his view ahead. Taking all items 
of expenditure into account, viz., interest, depreciation, 
wages, fuel, water, stores, repairs, housing, and insur- 
ance, the cost per half ton mile or ton mile of usefal 
load is between 314¢d. and 4d., and this, it is believed, 
will compare very favorably with figures similarly ob- 
tained with horse haulage.—We are indebted to Lon- 
don Engineer for the above information. 


THE PURIFICATION OF ACETYLENE. 
By P. WoLFrF. 


HARDLY a day pane without some new method for 
the purification of acetylene being proposed, with the 
object of preventing the formation of smoke, which 
always accompanies the combustion of this gas. This 
smoke is due to the polymerization of the acetylene 
itself ; it can, therefore, only be prevented by using 
special burners, and not by further purifying an al- 
ready sufficiently pure gas. 

Ferric hydrate, Laming’s mixture, or any other anal- 
ogous product, can be used for absorbing the ammonia 
and the sulphureted hydrogen; but they do not ab- 
sorb the phosphureted hydrogen, which really consti- 
tutes the only objectionable impurity. To absorb this 
gas, Lunge and Cedercreutz have proposed the use of 
chloride of lime, which plays the part of an oxidizing 
agent (Jour. Soc. Chem. Ind., 1897, p. 1046). 

Now, previous experiments showed the author that 
the action of chloride of lime on acetylene is accompa- 
nied by small explosions following the formation of 
chloride of nitrogen at the expense of the chlorine of 
the chloride of lime and of the nitrogen of the ammo- 
nia, which is always to be found in acetylene. It is, 
therefore, necessary to free the acetylene of its ammo- 
nia before purifying it with cbloride of lime. This can 
be thoroughly done by simply washing with water. 
Chloride of lime can absorb phosphide of hydrogen at 
the same time as the sulphydrie gas without danger. 
Thus purified, acetylene possesses only a faint ethereal 
odor, which should, if possible, be accentuated for facil- 
itafing the detection of leaks. This can be effected by 
mixing with it a small quantity of carbylamine or ace- 
tate of ainyl, or, again, by simply passing it over car- 
bide of calcium. The act of drying by contact with 
this body causes the liberation of a small quantity of 
raw acetylene, which communicates sufficient smell 
without contaminating it to any appreciable extent. 

Pure acetylene does not attack copper or its alloys, 
but any trace of impurities quickly caases brown stains 
to appear on polished bronze ornaments. These stains 
are formed of phosphide, and not acetylide, of copper. 
—Chemiker Zeitung, xxii., [28] p. 281. 


STEAM MOTOR WAGON. 
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ENGINEERING NOTES. 


The areas of the principal coal fields of the world 
have been extimated as follows: Great Britain, 9,000 
square miles: United States of America, 194,000; 
Russia, 27,000; China and Japan, 200,000: Germany, 
oo Belgium and Spain, 1, : India, 35,000 ; France, 


According to the latest statistics, the Japanese mer- 
eantile marine comprises 735 vessels, of a total measure- 
ment of 300,334 register tons—570 of the number being 
steamers from 50 tons upward, measuring 363,223 tons, 
and 165 being sailers of 100 tons and upward, measuring 
27,211 tons. 


On some of the railroads crossing the prairie between 
Omaha and Denver, wooden fences have been replaced 
a iron posts, made from the tubes of old locomotives. 

he ends are filled with cement to prevent the interior 
from rusting, and holes are drilled at intervals to hold 
the wire. It is believed that a fence thus built will 
stand for ten years without need of repair. 


It was stated at a recent meeting of the Falmouth 
Harbor Board that the Trinity House officials have 
agreed to place a gas-lighted automatic sound-produe- 
ing buoy in the situation of the present bell buoy at 
the Manacles. The bell buoy was useless in easterly 
gales, and to add to the existing lights would lead only 
to confusion, The new buoy will not interfere with the 
present lights at St. Anthony and the Lizard. If pos- 
sible, the Trinity Brethren will place the new buoy in 
position this summer. 


La France Militaire states that the railway connect- 
ing the Senegal with the Niger is finished as far as 
Bafalabe and will soon reach Kita. A line in French 
Guinea, running from Konakra to Kurussa on the 
Niger, will shortly be begun, and preparations are 
nearly completed for constructing a line from Grand 
Bassam to Tenn through the valley of Bandama on 
the Ivory Coast. In Dahomy a line connecting Kotonu, 
mew yo Carnotville, and Madecate, where it will 
reach the Niger, has been surveyed. 


The use of the water-jet in pile-driving has long been 
known, but some Russian engineers have worked out a 
method of pile-driving which makes the pile sink three 
or four times more quickly than by the old method. 
Gas pipes lead down to the lower ends of the piles. At 
the top gutta percha pipes are attached, through which 
air under seventy-one pounds pressure is forced. This 
clears the way for the pile to be easily driven. When 
down far enough, the gas-pipe is lifted off and out, and 
attached by staples to the next pile. 


The Central News learns that the construction of the 
railway from Acre to Damascus is now assured, al- 
though at one time there were fears that the project 
would fall through. Mr. Arnold F. Hills, of the 
Thames Iron Works, under contract with the railway 
company, has taken over the control of the enterprise. 
The work of construction has been resumed on a large, 
business-like scale, and it is expected that by the end 
of twelve months the first section of the line—that from 
Acre and Halfa to the River Jordan—will be open for 
public use.— Mechanical Engineer. 


Two new coaling stations for the - are soon to be 
ready for use by government vessels. he first one to 
be completed is situated at Dry Tortugas, Fla., and 
will have a capacity of 40,000 tons ; this will be opened 
within a few weeks. A new channel has been dredged, 
and with the sheds on iron piers projecting far enough 
into the water to permit warships of the largest class 
to lie alongside and coal, this will become one of the 
most important naval stations on the Atlantic Coast. 
About $100,000 has already been expended, and a iike 
sum will be spent for coal. The other station will be 
at New London, Conn., where about $150,000 is being 
expended to make this also an important coaling sta- 
tion. This station will not be ready for service before 
the coming fall.—Eugineering News. 


Road building in Porto Rico, under ms Francis L. 
Hills, M. Am. Soe. ©. E., Direetor of Public Works at 
San Juan, is now employing about 15,000 men, accord- 
ing to that officer's last report to the Secretary of the 
Interior, says Engineering News. Maj. Hills, whoisa 
graduate of West Point, and an ex-officer of the 3d 
Artillery, has thoroughly systematized his work, and 
at the date of his report, April 29, 62 roads were being 
rebuilt or repaired. The men are divided into gangs 
of 25, with a foreman to each gang, and superintend- 
ents over the section. The whole island has been di- 
vided into two roadbuilding districts, and the men are 
paid 50 centavos for 8 hours’ work, with ments 
twice per month. The construction is inten to be 
permanent; the roads are carefully graded, ditched 
and macadamized ; and the roads selected are those 
which will serve as main arteries for communication 
between the interior and the seacoast. During the 
month of April, 195,000 pesos was taken from customs 
receipts and expended on roads. Gen. Guy V. Henry, 
in leaviug the department, wrote a letter to Maj. Hills 
thanking him for the important work done in road 
construction, and in the useful employment of large 
bodies of men. 


It is interesting to read that the most powerful steam- 
ship in the world is in process of construction, to pl 
on a fresh water lake, in the interior of Asia. This 
fresh-water pond is Lake Balkal, in Siberia, and the 
steamboat is intended to transport across it the trains 
of the Trans-Siberian Railway. As the lake is frozen 
to a great me in winter, it is necessary, to prevent 
suspension of the traffic in the coldest weather, to pro- 
vide the steamer with means of breaking the ice in its 
course, and it is for this purpose equipped with 
engines of 40,000 horse power. A similar boat, but of 
much sinalier size, isemploved in the port of Cronstadt. 
This has engines of 12,000 horse power, and will make 
its way, at a speed of about two wiles an hour, through 
ice five feet thick, so that the Balkal steawer, with 
engines of more than three times the power, seems to 
be calculated tor auything short of Arctic weather. 
The force possessed by this mighty craft may be judged 
by comparing it with the largest of tbe North German 
Lloyd steamers, the “ Kaiser Wilhelm der Grosse,” 
which is claimed to be the most powerful vessel on the 
ocean, but has engines of only 28,000 horse power, 
while the great majority of ocean freight steamers are 
driven by less than 1,000.—American Architect. 
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ELECTRICAL NOTES. 


During a recent thunderstorm, the Obercasse! power 
house of the Ditsseldorf-Crefeld light-railway was 
struck by lightning. with the result that traffic on the 
line had to be suspended for two hours. Further par- 
ticulars of the occurrence are not to hand. 

There are 569 miles of electric railways in Canada, 
exclusive of those in British Columbia. Statistics 
show that the train mileage run in 1896 was 21,917,151, 
and the number of passengers carried was 73,496,069. 
The total capital and bonded debt was £4,600,000. 
There were in use 947 motor cars, with 1,315 motors, 
360 trailers, and 62 street sweepers and snow plows, 
oy the total number of hands employed was about 
3,400. 

The Daily Mail Paris correspondent says that the 
chief authorities of the firemen in Paris have at length, 
after months of study and experiment, arrived at a 
satisfactory type of fire engiue, of which the motor 
force is electricity. A new electric engine, capable of 
seating a dozen persons, and traveling at an ——_ 
rate of 15 miles an hour, and ascending hills easily 
and stopping quickly, has been built, and will be in 
use from June 1. 

Blectric motor traction has been successfully tried, 
and will shortly be put into use by the fire brigade of 
Paris. An auto-car has been constructed to carry the 
escape ladders, cords, and other appliances, and eleven 
passengers. The vehicle is provided with an electric 
motor, the accumulators being placed underneath the 
body of the carriage in which stands the fire escape. 
When put through its trials the new car, fully equipped 
and conveying the engineer, the brigade officer, his 
orderly, and eight firemen, behaved very well, keep- 
ing up a speed of 15 miles an hour, and negotiating 
inelines without difficulty. The new motor car will be 
= into use at the headquarters of the Paris fire 

rigade. It is expected that all the stations of the 
city will be provided with similar vehicles in due 
course, 

The application of electricity as a motive power is 
becoming general in Poland. It is being adopted not 
only for traction, but in a great many factories where 
electric motors are —e rope and belt driving. 
Electric lighting of factories is becoming general, all 
new works being built with an electric plant, while old 
factories are abolishing the antiquated oil or gas lamps, 
replacing them by are and incandescent electric lamps. 
On the Warsaw- Vienna Railway all important stations 
are being lit by electricity, and it has been decided to 
increase the plants in the near future. In the work- 
shops of this company only electric motors are used. 
The lvangorod-Dombrova ilway. Com y are also 
lighting all their stations by electricity. The competi- 
tion in this branch is very keen, and, according to the 
local British consul, the Germans have succeeded in 

etting the lion’s share, nearly all important works 
aving their agents or representatives in Warsaw. 

Till recently the employment of electricity in any 
shape or form in Constantinople was strictly forbidden. 
For an unfortunate official to mention the word ‘‘elec- 
tricity” in the hearing of the Sultan was as much as 
his place, if not his head, was worth. Incredible as it 
may appear, his Serene Highness naively imagined 
that adynamo must have something to do with the 
manufacture of dynamite. So much is there in a 
name. The final triumph over the prejudices of the 
Sultan is said to have been due to a Spaniard and the 
cinematograph. This Spaniard, Don Ramirez by 
name, started a circus in Constantinople, and in order 
to be up to date, imported a cinematograph. But the 
city authorities would not allow him to set his new 
instrument in operation, because it had to be driven 
by the condemned electricity. In his difficulty he 
applied to his ambassador, who promised to do his 
best for him. During the next audience which he had 
with the Sultan, the wily diplomatist took occasion to 
enlarge on the wonders of the cinematograph, and 
interested the Sultan so much that Don Ramirez was 
ordered to bring his instrument to the palace. Mov- 
ing scenes from the leading capitals of Europe were 
thrown on the screen for the delectation of the Sultan, 
who no doubt enjoyed them all the more, since he is 
not, like his friend the German Kaiser, a great traveler. 
Among the indirect results of this exhibition was that 
the Sultan became convinced that electricity, though 
produced by a dynamo or a battery, had no connec- 
tion with dangerous explosives; the lucky Don got 
kudos and wealth, and permission was granted to him 
to install in his cireus the first electric lighting plant in 
Constantinople.—English Electrical Review. 

Now, while Manila and the Philippines are so much 
to the front in connection with the war operations of 
the United States to reduce the Philippinos to subjec- 
tion, it may be of some interest to know of the elec- 
trical state of the capital as left by the Spaniards. 
The central station is near the center of the city. 
The Pasig River, which runs through the city, divides 
the old from the new town, and the current is carried 
across the river by three bridges on steel poles, the 
lines being tapped to supply lights to each bridge. 
There are 450 steel and 1,400 wooden poles, and the 
lines are carried in oil-filled porcelain insulators. The 
Manila Electric Light Company have a contract to 
light the streets for twenty years, sixteen years of 
which are still to run. Gen. Otis has taken over the 
responsibilities of the contract and is paying the elec- 
trie lighting bills for the streets. The original contract 
provided for one hundred and forty 2,000 candle-power 
are lamps and one thousand 20 candle-power series 
ineandescent lamps at $60,250 per year. he arcs are 
50-volt lamps, twenty in series, on a 1,000-volt circuit. 
The number of street lights has greatly increased. On 
wide streets the steel poles are in the middle, and it is 
provided that the lights should be switched in twenty 
minutes after sunset and off twenty minutes before 
sunrise. There are about six thousand incandescent 
16 candle-power lamps running on 100-volt alternating 
transformer circuits. The charge is $1.50 Mexican per 
month for a 16 candle-power lamp burning half the 
night, and $2 for an all-night lamp. ‘The central sta- 
tion is a ye with six compound condensing engines 
of 300 H. P. each, ten alternating current generators, 
2,000 volts of 60 kilowatts capacity each, and four 65- 
light 2,000 candle-power are dynamos running at 3,250 
volts. The capacity of the station is 12,000 incandes- 
cent lamps and 260 car lamps. 
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MISCELLANEOUS NOTES. 


Dr. Playfair, the London physician who was con. 
demned to pay $50,000 damages for libel a few vears 
, was hurt in a queer automobile accident rece itly, 
ie was going up a hill when something gave wa. and 
the carriage began to roll backward down the s\ope, 
The driver applied the power brake to the rear w) els, 
forgetting that he was going backward, with the >-suit 
that the carriage s up on end and tipped back. 
ward, bruising Dr. Playfair as it fell upon him. 


The question concerning the liability of sleepin car 
companies for loss of — by epee. ow who pur- 
chase berths came up recently at the appellate term of 
the supreme court of New York. A passenger missed 
a sum of money after leaving the sleeper. In a suit he 
brought against the company in the city court he got 
judgment for the full amount. In the general term 
the judgment was reversed, on the theory that a sleep. 
ing car company is uot the insurer of those who buy 
berths. The justice of the appellate term holds “that 
a sleeping car com y is bound to use care in protect. 
ing the personal longings of those whom it invites 
to occupy berths and that the jury had found in the 
ease at bar that such care was not exercised. This 
liability, however, is limited to the money and cther 
articles necessary for the traveler during his journey, 
and according to his station in life. A new trial is 
ordered.” 


There are four workshops engaged in making card- 
board and pasteboard in Japan, with an average daily 
output of thirty to forty tons. In quality the home- 
made article bears comparison with the German or 
American wake, but this remark cannot yet apply to 
the prices. Nevertheless, probably because of a very 
narrow margin of profit procurable, the import of for- 
eign goods is practically stopped. An ingenious inno- 
vation, recently started by the Tokyo Card and Paste- 
board Company, the largest in its line in Japan, has 
resulted in markedly eenetang. the development of 
the industry. It consists, says The Japan Times, in 
making thick tarred pasteboards as substitute for 
shingles for ordinary roofing. The paper shingles are 
now in active demand, being about 50 per cent. cheap- 
er and far more easily managed than ordinary shingles, 
hence considerably economizing the labor of mechanics. 
They do not differ much in point of being proof against 
fire and water compared with the ordinary articles. 


Selenium has not hitherto played any very important 
Sree in commercial industries; it has been chiefly 

nown in the chemist’s laboratory as a curious and in- 
teresting substauce possessing no specially useful 
properties. It has recently been employed in the 
glassmaker’s pot for producing colored glass. Rose- 
tinted glass is made by adding selenium difectly to the 
ingredients in the melting pot, the depth of tint de- 
pending entirely on the quality used, and also to some 
extent upon the character of the glass—whether it be 
hard or soft. A lovely orange-red color is produced by 
mixing cadmium sulphide with the selenium before 
adding to the contents of the pot. The intensity of 
the yellow constituent in this case depends directly 
upon the proportion of cadmium sulphide made use of. 
A practical advantage attending this process is that it 
is not necessary to reheat the articles after being 
manufactured and to dip them in a coloring mixture, 
as in the ordinary process of making red glass.—Pot- 
tery Gazette. 


The house of a great hacienda is imposing in appear- 
ance, on account, usually, of its size rather than of its 
architectural proportions. It is generally built around 
a large court, and whether of one or two stories, con- 
veys the impression of having been erected solely with 
a view to durability and spaciousness. The construc- 
tion ‘is invariably of stone or sun-baked bricks, plas- 
tered and painted, and in most cases presents an even 
elevation, broken only by grated windows, a porte- 
eochére and loop-holes for musketry. This structure 
contains the offices, apartments for the owner, for the 
two or three principal employés and their families and 
for the servants, store-rooms, stables for saddle and 
carriage horses, carriage space and an indefinite num- 
ber of spare rooms, to circumstances. Con- 
veniently situated in relation to the main building are 
the habitations of employés, the huts of the peons, 
sometimes the sada or inn, for the accommodation 
of travelers, the church (which usually is a pretentious 
structure), the store, where every commodity of peas- 
ant life is for sale. the vast stables for horses, mules 
and oxen, storehouses for the produce of the hacienda, 
and others for agricultural implements, the wheel- 
wright, blacksmith and carpenter plants, the saddler’s 
and cobbler’s shops, the loom, the bakery—in sum, all 
the attributes of a village, which a hacienda of this 
class is, practically, having a population of from 500 to 
1,500 inhabitants.—Prince A in North 
American Review. 


Blasting with high-pressure steam, instead of the 
usual inflammable explosives, is a proposition made re- 
cently by Mr. H. Schaw before the Institution of Mip- 
ing Engineers of Great Britain, says Cassier’s Magazine. 
Briefly, his suggestion, which has been prompted more 
particularly by accidents in coal mines from coal dust 
ignitions due to the use of the customary explosives, !s 
that a cartridge of water, lodged in a shot-hole, should 
be converted into steam at a pressure of about 150 

unds per square inch by means of electricit) of 
ow tension, and the cartridge or boiler to be mace of 
such strength that it would burst at about this pres- 
sure, when the foree set at liberty would break down 
the coal. Mr. Schaw found by experiment that it 
would be easily possible to boil water by the heat pro- 
duced by a current of electricity passing throuy! 4 
platinum wire similar to that used for firing mines ')- 
mersed in water, and is of the opinion that at the 1o- 
ment when the boiler or cartridge bursts, the wire will 
fuse and the electric circuit will be broken, and no isk 
of ignition of fire damp or coal dust will remain !''") 
the heated wire. Under the supposition that the !vrse 
developed by the water cartridge would be sufficie( '0 
break down the undereut cval in a mine, Mr. Saw 
thinks that the practical working of the pro rosed 
method would present no great difficulties, and that it 
would be perfectly safe in any coal mine; and this 


its only recommendation, for it certainly would be 
more ex 
ods of b 


nsive and troublesome than the usual weth- 
ting.—Boston Transcript. 
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TRADE SUGGESTIONS FROM UNITED 
STATES CONSULS. 


Trade in Prague.—The export from this district for 
the quarter ended March 31, 1898, slightly exceeded the 
export for the same quarter in the year 1899, the total 
values being $852,535 and $831,027°85, respectively. 
The imports into this district are not ascertainable, no 
statisties being kept here. Trade conditions are bet- 
ter than a year ago, a number of enterprises having 
been projected which will give employment to many 
more laborers, and offer opportunities to American 
;anufaeturers of machinery and electrical appliances 
t» introduce their articles. 

This market has evidently been entirely overlooked 
tv American exporters, says U. 8. Consul Hugo Don- 
z-imann, of Prague. Our manufacturers who have 
entered the European market have generally estab- 
lished agencies in London, Paris and Berlin, and 
some few at Vienna. During the last few years there 
has existed in Bohemia, the greatest producing state 
in Austria, a bitter strife between the Czechish and 
(verman nationalities, which has resulted in a move- 
iment to boycott as much as possible the German trades- 
men and manufacturers. As nearly all public enter- 
prises and a great many private ones are under the 
control of the Czechs, it can readily be seen that Ger- 
man houses cannot efficiently promote American ex- 
ports to this market. Our exporters should establish 
2 sample warehouse here, or at least open an agency. 

There is at present a great demand for electrical sup- 
plies in this district, a number of electric car lines hav- 
ing been projected. Agents from the United States 
should be sent here. 

Slate is another article for which there is a market. 
[t is produced in Bohemia in very small quantities and 
in'two colors only—blue and green. It is used for roof- 
ing purposes, but the production does not nearly sup- 
ply thedemand. The slate used is in the form of rect- 
angles and hexagons, the sizes being from 12 by 6 to 
21 by 11 inches, and, so far, the demand has been prin- 
cipally supplied from England, some also coming from 
Franee, Germany, and Switzerland. The last two 
countries send school slates as well. The first four car 
loads of American slate were brought here a few days 
ago through the firm of Josef Umianft & Company in 
Bodenbach, Bohemia. So far as this market is con- 
cerned, our exporters have shown a certain apathy, 
possibly the result of the immense development of our 
exports during the last two years. This very extension 
of our trade will cause increased activity on the part 
of foreign manufacturers, and our exporters should 
cover every field ible and establish themselves 
firmly. It is eonseiedians all sides that American arti- 
cles are superior to others of like kind; and, once the 
people in foreign countries are accustomed to use them 
it will not be easy to introduce other gouds, even though 
these may be a trifle cheaper. 

It is well known that the wages paid in Bohemia are 
very small, especially in the linen factories and some 
of the branches of thé glass industry. Labor unions 
are being formed, which have demanded an increase in 

ay. Arecent strike at Nachod on the part of the 
inen weavers resulted in a riot, in which business 
aoe were plundered. It was finally quelled by the 
military. 


Shoe Trade in France.—In reply to inquiries by a 
Massachusetts board of trade, Consul Thackara writes 
from Havre, April 27, 1899 : 

The shoe manufacturers of the United States are un- 
doubtedly enjoying the benefits of the great prosperity 
which is now reigning throughout our country ; and 
many of the factories, at the present time, are probably 
working to their utmost capacity in filling their orders. 
But, from the articles which have appeared in the boot 
and shoe journals and from the testimony of several of 
the leading manufacturers, the output of American 
shoes has caught up with the annual home consump- 
tion, so that in nine months enough boots and shoes 
ean be made to supply all the home demands, During 
the remaining three months, in order to keep the 
establishments running, surplus stocks must accumu- 
late, which will have either to be thrown on the market 
at a ruinous price or outlets abroad must be found. 

It appears to me that if our shoe manufacturers would 
send representatives to Europe who could speak French 
or German, or both, to study the economic conditions 
of the countries, to consult with the leading shoe deal- 
ers, to see for themselves what the consumer wants, the 
shapes most in vogue, and the character of the articles 
with which they would have to compete, they would 
undoubtedly be able to make business connections 
which would be the means of allowing them to dispose 
of the surplus products mentioned. 

The great drawback to the introduction of American 
factory-made shoes will undoubtedly be the price: for 
they most certainly are better made and handsomer in 
appearance than those sold in France. If trade is 
established, manufacturers must be careful to fill their 
orders promptly and honestly; they must not send 
shoes with paper-filled soles, pasted joints, or which are 
imperfectly sewed ; for these will only act as boome- 
rangs. Our manufacturers must understand that the 
French are a people of taste and know what they want, 
and that anything that is not good enough for Ame- 
rica will most assuredly not be received here. To give 
good material and honest workmanship must be the 
rule. 

CS few American factory-made shoes are 
imported into France, owing principally to the price. 
In Paris, they can be bought at the Bon Marché, the 
Louvre, the American Shoe Store, and the Maison 
Raoul and Bauer. But they are seldom on sale through- 
out the provinces. If an American shoe were made to 
suit the wants and desires of the people, it would cer- 
tainly meet with a ready market, provnied it could be 
sold as low as the domestic article. I have not been 
able to discover any prejudice against American-made 
shoes among the dealers of Havre. On the contrary, if 
the prices were low enough and the shoes were made 
pe suit French tastes, they would soon be offered for 
sale. 

Of the shoes which are imported into this country, 
the greater portion comes from Belgium and Austria. 
There are, however, large quantities of shoes made in 
France. The shoe factories are spread over the entire 
country, the principal centers being at Paris, Nancy, 
Fougéres, Limoges, and Leancourt. According to the 
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official custom house statistics, there were imported 
into France, for consuuption, 121,996 pairs of shoes in 
1896, 121,224 pairs in 1897, and 133,100 pairs in 1898, at 
an average price in 1898 of 7 francs ($1.35) per pair. 

The prices of ready made shoes on sale in this city— 
that is to say, the retail prices—vary from as low as $1 
per pair up to $4 per pair. The shoe which probably 
sells best is one at about $1.75 per pair retail. The de- 
mand for the higher priced ready-made shoes here, as 
in America, is gradually increasing. Many of those 
who formerly had their shoes made to order at high 

rices are now, for economical and other reasons, buy- 
ing the ready-made article. The shoes at $1.75 per pair 
are machine-made calfskin articles, neat in appearance, 
with a peculiar square box toe, the style now greatly 
in vogue. 

A letter which I have received from a well known 
importer of American shoe machinery in Paris says : 

“* Most of the best kinds of French footwear for men 
are sold wholesale at prices ranging from $2.12 to $2.70 
per pair, and it is not possible to import a first-class 
American boot or shoe to compete at that price, al- 
though American-made shoes look better, and some of 
our customers copy the American styles.” 

He says that it costs 3 franes (58 cents) per pair to 
import an American shoe. In order that our manu- 
facturers may judge whether or not his assertion in re- 

to the possibility of importing American shoes 
to France is accurate, I shall give a few figures and 
let them make their own deductions. 

The present duty upon shoes imported into France 
from America is 2°50 francs per pair, or 4814 cents. Ac- 
cording to a statement of an official of La Compagnie 
Générale Transatlantique, by the new freight line which 
this company is about to inaugurate, the first steamer 
leaving here May 9 next, the rate of freight from New 
York to Havre will be greatly reduced ; it will proba- 
bly be about 15 francs ($2.894¢) per ton of 1,000 kilo- 
grammes (2,204 pounds), The cost per pair for freight 
and duty can thus be estimated. he French dealer 
will require a profit of not less than 30 per cent. Tak- 
ing all these facts into consideration, it appears to me 
that we would not be in a position to compete with 
the cheaper grades of shoes sold on this market, but 
we could possibly establish a trade inthe better kinds. 
I can not but repeat the advice given above, that it 
would be a wise plan for our shoe manufacturers to 
send a representative abroad in order to see for him- 
self the trade conditions of the different large shoe cen- 
ters of this and other European countries. 

I am not able to give a detailed description of the 
best-selling shoe in this market, which would convey a 
correct idea of how the shoe is made, the kind of leather 
used, the style and shape, etc. But I am quite willing 


to purchase a pair of shoes which, in my judgment, - 


would be a fair sample of the line of goods with which 
our manufacturers would have to compete and submit 
it to them. 

In reply to the last question, ‘‘ Would it, in your 
opinion, conduce to the prosperity of our city and its 
industry to have its manual translated into the lan- 
guage of your country ?” I would say that a manual, 
to be of real service, should be printed in the language 
of the country to which it is to be sent. I am con- 
stantly in receipt of catalogues, reports, etc., printed 
in English. To me, and to a few of the merchants 
who speak our language, this literature may be inter- 
esting ; but it is incomprehensible to those unfamiliar 
with the English tongue. 

Consul Prickitt, of Rheims, writes to the same firm, 
April 24, 1899: 

In regard to your specialty—inen’s shoes—it seems to 
me it would require great effort to introduce them in 
this part of France, In the first place, there is a tariff 
of 50 cents per pair, and then the French are preju- 
diced in favor of their own productions and must be 
convinced that it will benefit them to purchase a 
foreign article. This will require object lessons, and 
the only way in which these could be given would be 
to have salesmen, speaking this language, visit the 
merchants, exhibit samples, convince the dealers that 
it would be to their interest to buy, and take orders on 
the spot. The best place to commence would be at 
Paris, for there are many English and Americans there, 
while here almost the entire population is French. 

During the eight months ending February, 1899, the 
entire exports of boots and shoes from the United 
States to France were valued at about $16,000. Any 
notable increase in this trade would be viewed with 
alarm, and would almost certainly lead to an increase 
in the tariff rate. 


United States Rivets Wanted in Bngland.—Consul 
Marshal Halstead, of Birmingham, writes : 

A firm of merchants here doing an extensive trade in 
American nuts and bolts, wishes to make connection 
also with some reliable firm which manufactures good 
rivets, cold stamped. I will be glad to hear from some 
rivet-manufacturing concern. 


Germany's Merchant Marine.—It is interesting to 
note this empire's eagerness to equal England as a 
mercantile and manufacturing state. Thiscity, Chem- 
nitz, hundreds of miles inland, organized last week a 
branch of what is known as the national union for in- 
creasing the fleet. In the industrial development that 
has assumed gigantic proportions in the last forty 
years, the mercantile marine has not only kept pace 
with internal progress, but has done much to increase 
its fields of operation. Germany’s fleet is second only 
to that of England. In 1875, Germany’s merchant ma- 
rine numbered 4,062 ships with 1,068,000 registered tons 
net ; in 1895, she had 3,665 ships with 1,554,000 tons; 
in 1898, 3,693 ships and 1,555,000 tons. While the num- 
ber of ships is smaller, the number of tons, compared 
with 1875, has increased 50 per cent. The falling off is 
in sailing ships. In 1875, there -were 4,303 with a ca- 
pacity of 878,385 tons and 299 steamers with 189,998 
tons ; in 1885, there were 3,607 sailing ships with 880,345 
tons and 650 steamers with 413,943 tons ; in 1895, 2,622 
sailing vessels with 660,856 tons and 1,043 steamers with 
893,046 tons ; in 1898, 2,522 sailing vessels with 585,571 
tons and 1,171 steamships of 969,800 tons. In general, a 
steamer is thought to be able to carry three times as 
much as a sailing vessel of the same size. The falling 
off in sailing ships from 4,303 in 1875 to 2,522 in 1898 
was more than made up for in the increase of steamers 
from 299 in 1875 to 1,171, in 1898. The regular crews 
numbered, in 1898, 42,428 men. The average was 5°7 
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men toasailing ship and 24°3 toa steamer. German 
writers point with pride to the fact that whereas 
formerly a good many, if not quite all, of the big ships 
were built abroad, they are now built in German shi 

yards, by German mechanics, with German ean 
ete. All that is now needed, they say, is a powerful 
fighting marine. The empire’s interests are in every 
part of the world. These inust be protected. Germany 
will probably give attention next to building a large 
and powerful fleet. J. C. MONAGHAN, Consul. 


The Bicycle Trade in Canada.—From the tables of the 
trade and navigation of the Dominion of Canada for 
the year ended June 30, 1898, recently issued, may be 

athered some data of interest to the manufacturers of 

icycles in the United States. The total number of 
bicycles sold in Canada during the year is estimated at 
50,000, of which 27,262 were imported from the United 
States and 46 from Great Britain. In addition to this 
large importation of complete machines, the value of 
bicycle parts imported was $279,752 (of which the 
United States furnished $271,175), which is held to 
represent 12.000 complete machines at $27 each. In 
round numbers, the total of imported bicycles sold, 
complete or in parts, was 40.000, averaging in cost 
.20, on which a duty of 30 per cent. was assessed and 
$179,259 collected, while on bicycle parts the duty col- 
lected was $83,534. 

In 1897, the importation of completed bicycles was 
24,558, or 2,750 less than in 1898. he average cost in 
1897 was $82.40, against $22.20 in 1898; and the duty, 
per machine, $9.72, against $6.66. These figures show 
that as the American manufacturer decreases the cost, 
the demand increases. 

During the year ended June 30, 1898, 18,617 bicycles 
were manufactured in Canada, of which only about 
10,000 were sold at home. While the United States 
was encroaching on this market, Canadian manufac- 
turers were reaching out for the trade in foreign coun- 
tries, and sold 8,617 bicycles for $373,383, Australia 
taking 5,229, Germany 1,441, Great Britain 616, France 
490, and the United States 307, as their largest cus- 
tomers. 

The prices seem to have been varied for each country, 
as follows: Great Britain and Australia, about $46 ; 
France, about $41; United States, about $35; Ger- 
many, about $30. 

The indications at this writing (May 10, 1899) point 
to the early organization of a trust among the bicycle 
manufacturers in Canada. Several wealthy capitalists 
of this city are interested, and it is thought that such 
an organization would result in closing the smal) fac- 
tories and concentrating the manufacture at Hamilton 
and Toronto. The proposed capital is placed at $3,000, - 
000, of which $2,000,000 is to be taken in preferred stock 
at 7 per cent.—James M. Shepard, United States Con- 
sul, Hamilton, Canada, 


Trade with Turkey.—Consul-General Dickinson, of 
Constantinople, under the date of April 7, 1899, writes : 

It may interest American maneinatanane to know 
that the latest steamer of the new steamship line be- 
tween New York and Constantinople brought three 
locomotives to Alexandria for the railway through the 
Soudan. The effort to extend American commerce in 
Turkey is assuming such proportions that not only the 
newspapers of this region, but those of England, 
Germany, and Austria, are sharply calling the atten- 
tion of their readers to the fact that a new and dan- 
gerous commercial rival has entered this field. The 
high quality of American goods and the ingenuity and 
enterprise of American manufacturers and exporters 
are thoroughly appreciated in all European countries, 
and the result of a direct steamship service which will 
enable American products to enter these markets on 
nearly equal terms with their European rivals is readily 
foreseen. The consul-general translates froma Vienna 
journal an article in regard to the United States com- 
petition in Eastern markets, the substance of which 
was sent by a correspondent to The London Times and 
was published in advance sheets No. 407 (April 22, 
1899). Mr. Dickinson adds: One of the results of this 
movement is great activity on the part of merchants 
and brokers to secure the agency for American goods, 
American exporters should be informed that the selec- 
tion of an nt to represent them in this region 
should be made with the greatest care. The agents 
should not only be responsible and honest, but they 
should not be engaged in other business which would 
lead them to give a preference to foreign products. 
Arrangements are now being made with parties in this 
city of unquestioned responsibility and character, to 
open a warehouse for the exclusive sale of American 
products, and the contracts already made provide that 
every effort shall be made, by advertising and other- 
wise, to introduce our manufactures and products 
throughout this region. 


French Trade with Cuba and Puerto Rico.—Consul 
Jackson, of La Rochelle, under date of April 1, 1899, 
writes : 

I have been asked to request the department to pub- 
ish in Consular Reports that several exporting houses 
in this region desire to learn names and addresses of 
business houses in Cuba and Puerto Rico which pur- 
chase French goods, and the sort of goods. Informa- 
tion should be sent to this office. 


INDEX TO ADVANCE SHEETS OF CONSULAR 
REPORTS. 


No, 443. Jume 5.—*Trade in Prague—*Shoe Trade in France. 
No, 444, June 6,--Trades Combination Movement in Great Britain. 


No. 445. Jume 7.—Shoe Trade in Colombia—*Peruvian Trade and 
the United States Tariff. 

No, 446. Jume 8,—Special Taxation for t Stores in Ger- 
many—Shoe Trade in Ecuador —Shoe Trade m Guiana. 


No, 447. June 9,—Treatment of Wines in France—Gold Mining in 
Alaska: Notes from the Klondyke. 


No, 448. June 10.—New Laws in Japan—Japanese Civil Service 
Regulations—The Bicycle Trade in Canada —Mica Fields in China. 


The Reports marked with an asterisk (*) will be published in the Scrmn- 
Tirtc AMERICAN SUPPLEMENT. Interested parties can obtain the other 
Reports by application to Bureau of Foreign Commerce, Department of 
State, Washington, D, C., and we suggest immediate application before the 
supply is exhausted. 
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A SEISMOLOGICAL. OBSERVATORY AND ITS 
OBJECTS. 


By Joun MILNE, in Nature. 


TEN years ago seismologists practically confined 
their attention to the movements of the ground which 
could be felt. In Italy and Japan, where these were 
frequent and sometimes violent, they attracted serious 
attention; while in Britain, where earth tremors were 
comparatively unknown, any suggestion that this 
country should establish a seismological observatory 
might only have cast doubts upon the mental balance 
of its author. At that time it was popularly supposed 
that in our islands earthquakes were of such rare oc- 
eurrence that a special establishment for seismologi- 
cal investigations was unnecessary. Seismology, how- 
ever, like several other sciences, has in acomparatively 
short period advanced with strides, and now stands 
as foster-mother not only to a Romulus and Remus, 
but also to a number of other children all filled with 
promise, 

Now we know that in England, or in any other non- 
seismic region on the surface of the globe, at least 
seventy unfelt earthquakes, each of which have dura- 
tions varying between twenty minutes and several 
hours, may be recorded yearly. The probability is 
that these movements are transmitted from their 
origins as soqnpyensionas and distortional vibrations 
through our globe, and the rate of transmission of the 
former is closely connected with the average depth of 
the path along which they have traveled. When our 
observations on these novements are more exact and 
numerous, we shall then know more than we do at 
present about certain physical characteristics of the 
planet on which we live. 

At Utrecht, Potsdam and Wilhelmshaven, these un- 
felt movements frequently correspond in time with 
well-marked perturbations of magnetic needles; but 
inasmuch as similar needles are not disturbed at other 
stations, we are not quite certain that the observed 
irregularities in magnetograms are altogether the re- 
sult of mechanical disturbance. 

Then, again, we have the curious observation that 
at certain magnetic observatories prior to great earth- 
quakes originating in their vicinity there have been un- 
easy movements in magnetic needles. When consider- 
ing whether these observations are merely accidental 
coincidences, we must remember that the initial im- 
pulse or impulses of these disturbances have been suffi- 
cient to cause our world to palpitate from pole to pole, 
that they have sometimes been accompanied by bodily 
displacements of material sufficiently large to set the 
Pacific Ocean in a state of oscillation for many hours, 
and that the displaced material is in every probability 
highly charged with magnetite. We do not know the 
nature of the changes which were taking place in this 
material before its rupture, but we see in the final 
movement a possibility of sudden local magnetic dis- 
turbance. .. . 

In Japan, built up as it is round a core of rocks 
saturated with ———. which in their deeper por- 
tions are intensely hot, and therefore probably possess 
a reduced magnetic susceptibility. these earth tremors 
are apparently, and as we should expect them to be, 
more pronounced than they are in England or Europe. 
As to whether the frétillements on the magnetograms 
from that country are more frequent and distinct than 
those taken under similar conditions in non-voleanie 
countries, I leave to be answered by those who have 
the means of making the necessary comparisons. 

That the records from a seismological observatory 
throw light upon sudden movements of magnetic 
needles at certain observatories is an established fact ; 
but whether the bond connecting magnetic observa- 
tions and those obtained by the seismologist is closer 
than is usually admitted, is apparently a matter worthy 
of consideration. 

From a series of seismograms obtained from different 
stations we should be ina position to locate the site 
of sub-oceanic changes, and determine positions to be 
avoided by the cable engineer. A single seismogram 
may often set our minds at rest as to the cause leading 
to cable interruption, a matter of special importance 
to isolated colonies, while it has repeatedly been the 
means of extending, confirming or disproving ordinary 
telegraphic information. Another class of observa- 
tions to which the seismologist devotes his attention 
are those indicating secular, seasonal and irregular 
changes in the vertical, which are of importance to the 
astronomer, earth pulsations and a variety of instru- 
mental movements, the cause of which is not yet 

What is now required in Great Britain is not simpl 
a central office where these records can be examined, 
but also a station at which a variety of seismological 
observations can be made which will be comparable 
with the records from corresponding instruments simi- 
larly installed in other localities. As illustrative of 
this, although it would be extremely interesting to 
note the varying effects of barometrical pressure upon 
the plains of Lincolnshire, and to compare the magni- 
tude and period of earthquake waves as recorded there 
with those recorded on a rocky surface, it is extremel 
probable that the records of diurnal waves from cnek 
surfaces, or in fact from any two, but different alluvial 
or soft foundations, would only yield results of local 
value. Any haphazard selection of a site for a labora- 
tory might take us to a place where we might find an 
apparent diurnal or other variation in gravity, and 
where the same gold bead upon an assayer’s balance, 
rapidly changing its zero, might appear to have a 
different weight at different times. Then, again, if 
we wish to study the continuous trembling of our 
earth, we require to be on solid waterials at least half 
amile from a railway, and some distance from any 
source of artificially produced vibration. If in addi- 
tion to this it should ever be found desirable to obtain 
a highly magnified record of the movements of a mag- 
netic needle, it is obvious that we must be far removed 
from the possibility of electrical disturbance. 


In Wyoming, a series of shales, belonging to the 
geological age known as the Cretaceous period, are 
worked at Rock Creek, Albany County. hese con- 
tain a bed of clay of an unctuous feel, which changes 
in color on exposure to the atmosphere from greenish 
yellow to light cream. Many of the argillaceous rocks 
h our own country have a “ soapy” feel; for example, 
the mineral steatite, or soapstone,” 
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THE CAVE OF PADIRAC. 


THE Causses of the department of Lot (France) form 
with the Cevenol Causses a long belt of Jurassic lime- 
stone that stretches from east to west between the 
Cevennes Mountains and the Atlantic. The first named 
of these causses* are 1,150 feet in height, are more or 
less wooded, and are dotted here and there with pic- 
turesque villages. Among the latter is Padirac, which 
from total obscurity came into prominence a few years 


June 24, 1898, 


Up above are seen shelves of rock that cireumscribe 
a huge disk of azure, while from a terrace skilltu'ly 
formed between heaven and earth, upop one of t\e 

ints of this verdure-clad girdle of rocks, the eye takes 
i the bottom of the cave, and, through an optica) 
illusion, imagines that it sees a flat floor, while in re«|- 
ity the 148-foot stairway through which a descent 
effected ends upon a hillock around which winds a fo.»- 
path that leads to the deepest part of the cave, aid 
to the entrances of the subterranean passages, 


THE 148-FOOT IRON STAIRWAY IN THE CAVE OF 
PADIRAC. 


ago through the discovery in its vicinity of an abyss 
nearly 500 feet in depth. A thorough exploration of 
this curiosity of nature has revealed many wonders, 
the fame of which has attracted to the locality numer- 
ous scientists and sightseers, for whose benefit the in- 
terior of the abyss has been rendered easily accessible. 

At about thirty yards from the mouth of the cave, 
there has been sunk a 45 foot shaft which pierces the 
vault of a subterranean gallery that extends along 
the wall. Upon descending this, the visitor perceives 
the abyss in all its grandeur. 


* In Central France, the term “ Causse" (from Calx, limestone) is ap- 
plied to uncultivated plateaux of a calcareous nature, 


Perfectly protected from falling water, the tourist 
descends the 513 steps of the iron stairway without 
fatigue, and reaches the entrances to the subterranean 
galleries. Penetrating one of these, he comes to an- 
other stairway (this time of wood and of massive struc- 
ture), and descending it, reaches the level of a river, 
which, for ages upon ages, has flowed limpid, glacial, 
and inviolate through the heart of the mountain. The 
tourist is now at 330 feet from the entrance. The 
abyss would be able to swallow the Pantheon like a 
eherry. But this is nothing; the true prodigy begins 
with the subterranean river, which may be followed 
for a distance of nearly 490 feet upon a wide and per- 
fectly dry pathway. The light of the lamps shows the 


THE SUBTERRANEAN RIVER. 
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tourist that he is advancing in a sort of cathedral nave 
with j w The vaults, which are from 30 to 
45 fect in height, astound him. Continuing his journey, 
he finally reaches a wharf, which is rendered necessary 
by the fact that at the end of the 490 feet the river 
oecupies the entire width of the passage, and, black, 
dee) and slow, reminds one of the classical Styx. But 
the oat that awaits the tourist has nothing in com- 
mo!) with Charon’s sinister bark, for it is merry living 
bei. gs and not pale ghosts that it carries for a quarter 
of « mile in this marvelous domain. 

The vault now becomes wider and higher, and to 
the right and left are seen marble flowers, limestone 
lotuses, trified mosses, stucco anemones, alabaster 
busts and antediluvian animals congealed in the ice of 
the poles. Such is the variety of forms assumed by the 
stalagmites and stalactites. Then comes the “ Lake 
of Rain,” the “ Lake of Bouquets,” the ** Footprints of 
the Crocodile.” the ‘“‘Great Hanging Crystal,” and, 
finally, the “* Great Dome,” a true subterranean basilica 
more than 300 feet in height and 325 feet in width, and 
with a suspended lake, a petrified cascade and a 
natural pulpit. 

It is necessary to see the abyss in order to get an idea 
of it. Photography, so long as electric light is not at 
one’s disposal, can give nothing but its details. 

Padirae is located ata distance of six miles from 
Rocamadour, and at the same distance from Grannat. 
It can be easily reached from either of these railway 
stations. Carriages at a reasonable charge are at the 
disposal of tourists who wish to visit the abyss. 

For the above particulars, and the illustrations, we 
are indebted to Le Monde Iilustré. 


CURIOUS EFFECT OF MENTAL SUGGESTION. 


Dr. E. C. SprtzKa, of New York, the noted alienist, 
has recently given several really remarkable instances 
of the power of mental suggestion. e cites the well- 
known fact that the mortality from wounds and dis- 
eases in a defeated army, compared with a victorious 
one. is as 4 to 3, and even as3 to 2. It is also a fact 
beyond dispute that healthy, well-nourished people 
have been known to die apparently of starvation after 
being deprived of food for from three to five days. Dr. 
Spitzka is authority for the statement that these per- 
suns did not die of actual starvation, but from the 
psychical effect of hunger. This is shown by compar- 
ing their experience with the fact that persons (Zucci, 
Dr. Tanner, and others) have been known to fast vol- 
untarily for more than forty days without serious re- 
sults. Again, when the troops of William of Orange, 
besi at Breda, suffered from scurvy, that prince 
fooled them with a harmless nostrum, and a large pro- 
portion of them recovered, the actual mortality being 
almost nil. Under the effect of the supposed remedy 
fear gave place to hope and faith, with the result 
stated. Examples might, indeed, be maltiplied in- 
definitely, but one other still more remarkable than 
those already given will suffice. ‘‘In the graver forms 
of hysteria,” says Dr. Spitzka, “ when loss of sensation 
occurs in exactly one-half of the body, you can lay a 
piece of tinted paper on the sensitive side ; then, sug- 
gesting it to be a mustard pi , &.red_ area will ap- 
pear on the corresponding unsensitive side. Blisters of 
such a character that scars have permanently remained 
from them have been produced in similar cases by the 


Same method.” It is also a well-known fact that many 
Persons have died at an hour previously named by 
themselves. On the same principle, many if not most 
Persons dislike to make a will, fearing that their end 
Will come the sooner for having disposed of their 
farthly belongings, and such has often been the case. 
It is yuite possible that the extent to which this mental 
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8 tion may be advantageously employed is not 
fully appreciated by the medical profession. 


PUMA-LEOPARD IN THE ZOOLOGICAL 
GARDEN AT BERLIN. 


THE animal shown in the accom ying engraving 
(for which we are indebted to the [llustrirte Zeitung) 
would be a puzzle to lovers of animals and even to 
those who can usually classify mammals, if they did 
not know his origin. The connoisseur would think 
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poster. the lion and the tiger, ete., but we have not 
reard before of crossing the puma and leopard, The 
sire of our puma-leopard, which was born in a small 
menagerie, was an Indian leopard and the dam a 
Brazilian puuia. 


FLEXIBLE FILMS FOR SPECTROSCOPIC 
PHOTOGRAPHY. 


Str Norman Lockyer has lately been experimenting, 
and very successfully, with flexible film, with the idea 


PUMA-LEOPARD IN THE BERLIN ZOOLOGICAL GARDEN. 
DRAWN FROM LIFE BY PAUL NEUMANN. 


first of the leopards found in the northern part of 
Asia, on account of the heavy, thick coat, and spe- 
cially of the long, thick hair on the tail, but the 
ground color of the fur, which is dark brownish gray, 
is quite different from that of these Asiatic leopards. 
Upon closer examination, a remarkable combination 
and blending of the characteristics of the puma and 
leopard is apparent in this animal, which has the ex- 
act form of the puma, the low, heavy hind portion of 
the body and the small head with the roundish, muscle- 
shaped ears; but the blood of the leopard is shown in 
the peculiar marking, beautiful large brownish-red 
rosettes edged with black, which remind one of the 
ocelot. The spets on the head and legs are black and 
those near the root of the tail are brown. but these 
brown eg) ay change to rings running around 
the tail. ese various characteristics produce a 


THE INTERIOR OF THE GREAT DOME. 


whole that is so new and strange that the visitors at 
the zoological garden who have seen nothing new 
among the animals of this species for a long time find 
our mongrel a great attraction. 

The history of manageries and zoological gardens 
tells of many attempts to preduce “specialties” b 
cross breeding between the jaguar and the 


of adapting it to spectroscopic photography. The 
large concave Rowland grating which he is now using 
for his solar spectroscopic photographs has 20,000 lines 
to the inch ruled on its surface, and is of 2144 feet rad- 
ius, giving a spectrum of 30 inches long. he focal 
plane of this grating is of necessity considerably curved, 
in fact the plane of accurate definition at the edges of 
the field is about half an inch in front of the similar 
plane at the center. It is, therefore, impossible to get 
asharp photograph of the whole spectrum on a glass 
plate, in fact not more than 18 to 20 inches of the spec- 
trum can be brought into focus on the same plane. 
This difficulty is, of course, got over by the use of a 
— film, which can be bent to the curvature of the 

eld. 

A print of one of Sir Norman’s photographs, taken 
with this Rowland concave grating, showing the are 


spectrum of iron with a comparison spectrum of the 
sun from wave length 3,600 to 5,200, is 30 inches long, 
and must be the longest solar spectrum photographed 
at a single operation. Sir Norman Lockyer also hopes 
that by using films, instead of glass plates, at the next 
solar eclipse, he will be able to obtaim an increased 
number of photographs, owing to the rapidity with 


19640 
which the film ean be shifted in the short s of time 
available for photographic operations. t the last 


eclipse the photographie work was concentrated on ob- 
taining a series of photographs of the chromosphere 
both about the time of beginning and end of totality. 
By careful drill Mr. Fowler and Dr. W. J. 8. Lockyer 
were both able to secure ten photographs at each of 
these important periods, the time occupied in making 
each series of ten exposures being 12 seconds. An ap- 
paratus for carrying films is also being designed which 
can be adapted to the spectroscopic cameras at present 
in use in the laboratory and observatory.—Journal of 
the Society of Arts. 


THE FOREST TENT CATERPILLAR.* 
By CLARENCE M. WEED. 


DuRING the last three years, in many parts of New 
Hampshire and neighboring States, there has been a 
serious outbreak of the insect which has long been 
known as the forest tent caterpillar, although in most 
regions where it has recently been present it is called 
the forest worm. It has attacked forest, orchard, and 
shade trees, and has done a great deal of damage iu 
many regions of New England. 

This is no new pest; for a century or more it has 
been known as a destructive insect. At frequent in- 
tervals in the past it has ravaged orchards and wood- 
lands in widely separated States ; from Maine to Texas 
severe attacks by it have been recorded. 

These forest tent caterpillars hatch from eggs which 
are deposited in cylindrical masses that form complete 
circles upon the smaller twigs of a considerable variet 
of trees. The appearance of these “caterpillar belts” 
is shown in Fig. 2; the eggs are covered with a brittle 
substance which gives the mass a shiny appearance, 
especially in a bright light. 

The young caterpillars or larve come forth from the 
eggtin the spring about the time the leaves of the trees 
begin to unfold. When first hatched they are tiny 
creatures, scarcely one-tenth of an inch long, showing 
under a lens that the blackish body is provided with a 
covering of long brownish or grayish hairs. Wher- 
ever they go these little larve spin a silken thread 
which marks their pathway, although the thread is so 
— that it is generally to be seen only through a 
ens, 

The tiny caterpillars feed upon the tender leaves of 
the twig near where the egg mass was placed. In about 
two weeks each larva increases in size to such an ex- 
tent that the skin in which it came from the egg is too 
small for it. This skin then splits open along the back, 
and the caterpillar crawls out clad ina new skin that 
had gradually been forming beneath the old one. This 
skin-shedding process is called moulting ; it is the gen- 
eral way in which insects provide for increase in size. 
All sorts of caterpillars as well as other insects moult 
as they grow. 

After the first moult the forest caterpillars begin 
feeding again, eating of course more and more of the 
foliage as they become larger. A week or so later they 
again moult, a process which is twice repeated there- 
after at similar intervals. At the period of moulting 
the caterpillars are in the habit of congregating upon 
the eae or larger limbs of the tree, often not far 
from the ground. Beneath the mass of larve there is 
an inconspicuous web in which the feet are more or 
less entangled. The appearance of the caterpillars at 
such times is well shown in the photograph repro- 
duced in Fig. 3, for the use of which I am inlebted to 
Dr. F. W. Russell, Winechendon, Mass. 

When the caterpillars become full grown in this, 
their larval state, each seeks a place in which to spin 


Fie. 1.—THE FOREST TENT CATERPILLAR. 


its cocoon. Many remain in the trees and tie up the 
leaves by silken threads, thus forming a partial or 
complete covering for the cocoon (Fig. 4). Others seek 
crevices in the rough bark, while many others—proba- 
bly one-half or more of all the caterpillars—forsake the 
tree and wander off in all directions, utilizing any 
shelter they may come upon. They commonly crawl 
up the sides of houses and other buildings, and form 
their cocoons along the clapboards or beneath the 
gables. 

The cocoon is made of silk with an outer mass very 


* Bulletin No. 64, New Hampshire College Agricultural Experiment Sta- 
tion, Durham. Reproduced by permission. 
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loosely spun, and an inner mass so much more closely 
woven that it forms a web of almost parchment-like 
texture. Asin the case of the American tent cater- 
pillar, the threads of the cocoon are white when first 
spun, but become yellow by being saturated with a 
liquid which the caterpillar ejects shortly before pupa- 
tion. As this liquid dries it leaves a yellow powder in 
the silk. 

Soon after forming the cocoon around itself the cater- 
pillar changes to the pupa or chrysalis condition, be- 
coming an oval brown object without legs or wings, 
able to move only by a wriggling of its body. In this 
condition it takes no food, but within the quiet ex- 
terior the body of the caterpillar is being developed 
into that of a moth. 

About ten days after the cocoon was made the pupa 
skin cracks open, and a brownish moth emerges from 


Fie. 2.—EGG MASSES. 


the cocoon ; this is the adult condition of the forest 


ecaterpillar. The male moths are slightly smaller than 


the females. 

The woths generally make their cppesennee the 
latter part of June. Soon afterward the females de- 
posit their eggs in masses of about two hundred each 
upon the twigs. The moths, having completed the 
cycle of life, die soon after the eggs are laid. 

The eggs thus deposited early in July are to remain 
unhatched until the following spring. The actual for- 
mation of the tiny caterpillars from the contents of the 
egg takes place, however, within a few weeks after 
they are laid. The minute but fully-formed cater- 
pillars may be found within the egg shells, by a careful 
examination, any time between September and the 
following April. The caterpillars remain during this 
long period quietly confined within their narrow 
houses, but when the warm rays of the — sun- 
shine penetrate their abodes, they eat off the tops of 
the egg shells, and come out ready to break their long 
fast upon the tender foliage of the unfolding buds. 


HABITS OF THE CATERPILLARS, 


The caterpillars very commonly emerge from the 
eggs some time before the leaves of their food-plants 
a out. Under such conditions the tiny larve are 
ikely to huddle together mn or near the egg mass to 
await the unfolding of the leaves. There seems to be 
considerable variation in the time of hatching, as larve 
of various sizes may be found at any time during the 
latter part of May or in June. 

When the attack is not severe, the caterpillars seem 
to keep to the upper parts of the tree, especially upon 
the ends of the outer branches. 

In this instance the damage had evidently been done 
before the presence of the insect was known. Conse- 
quently, it seems worth while for the owners of maple 
or other groves to keep a sharp watch upon their 
trees this season, even if Desutefere they have not been 


hen the caterpillars are disturbed while feeding 
upon the leaves or crawling along the twigs they have 
a habit of dropping downward, checking the fall by 
means of a thread spun from the mouth and attached 
to the twig. Thus suspended in mid-air they are very 
annoying to foot passengers in villages or to people 
riding along shaded roads in town or country: for to 
find yourself suddenly confronted by a dozen cater- 
pillars on the level of your face is disconcerting. 

According to some observations made by my assist- 
ant, Mr. W. F. Fiske, to whom I am indebted for a 
number of observations upon this insect, the young 
caterpillars if suddenly disturbed while feeding will dro 
to the ground without attaching their threads. R 
large proportion of the caterpillars drop off by means of 
a thread at one time or another during their growth ; 
some are probably startled by the swaying of the twig 
in the wind ; others by birds when alighting ; in many 
cases the movement is probably induced by the ex- 
haustion of the food supply, or, | tees me by a migrat- 
ory instinct. In any event, this dropping is very gen- 
eral, and as a result the caterpillars are continually to 
be seen crawling up the trunks of the trees. This is 
especially likely to be the case early in the morning. 

he larve generally crawl along the limbs in single 
file. As they go, each spins from its mouth a delicate 
silken thread. When not eating, they congregate in 
masses upon the larger limbs, with an indistinct web 
beneath them, although generally there is no web 
— them, as is the case with the American tent cater- 
pillar. 

In feeding, especially as they approach maturity, the 
eaterpillars commonly eat through the leaf in such a 
way that the outer end drops to the ground. The re- 
sult is that in the case of the badly-infested trees the 
ground beneath is covered with these leaf fragments, - 
which may be heard falling continually as the cater- 
pillars work. This habit causes the inseet to be relat- 
ively uch more destructive than if it simply devoured 
the whole leaf because the tree is robbed of more of its 
leaf-surface, the damage done being somewhat analog- 
ous to that of the cutworms, which eat off the stem of 
a corn plant without devouring the leaves. 

During the moulting periods, as well as during long- 
continued storms, the caterpillars collect together fn 
great masses, resting upon asilken web attached to the 
bark of the tree. (Fig. 3.) Here they remain a day 
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or two, until the old skins are sloughed off and the new 
ones are ready for use. 

The caterpillar of this species is at once disting) isheq 
from the common American tent caterpillar by the dif. 
ferences in the markings of the line along the mii ‘le of 
the back. In the forest tent caterpillar this line is jn. 
terrupted, consisting of a series of white mar! ings, 
while in the common tent caterpillar the line alon - the 
middle of the back is continuous. 

The two species of caterpillars may frequentiy be 
found intermingled. Sometimes a brood of the forest 
species will coliect upon the outside of the tent «! the 
common species. 

When an orchard or grove in which the cater})'!lars 
have developed is defoliated, they will migrate to 
neighboring trees in a way suggestive of the migrations 
of the army worm. 

At such times they may be seen in incredible num ivers, 
Several cases are on record where in crossing railway 
tracks they have impeded the progress of train. by 
making the rails slippery as the bodies were crushe:), 

Those forest caterpillars which utilize leaves in form. 
ing their cocoons seem to have very little choice as to 
the leaves em —— 

Evidently the arve utilize whatever foliage they tind 
available when the stress of cocoon making is upon them. 
A correspondent at Haverhill, New Hampshire, re- 
ported that she found “ pine trees covered with the 
cocoons of the forest tent caterpillar. The needles 
were tied together with their silk, and the cocoons in- 
side of them.” ‘These leaf coverings are of all degrees 
ot perfection, from such a well-knit specimen as shown 
in Fig. 4to that of a cocoon in which two or three 
grass blades serve little more purpose than that of sup- 
porting the silken woof of the cocoon. Two or more 
cocoons are commonly spun within a single leaf, and 
trees frequently appear “* bunched up” from the action 
of the caterpillarg Numerous observations indicate 
that normally about as many caterpillars spin cocoons 
in leaves as out, but the proportion would be likely to 
vary with the conditions present in a given locality. 


HABITS OF THE MOTHS. 


Like most moths the adults of these forest caterpillars 
are night-fliers rather than day-fliers. hey are at- 
tracted by light after dark, and frequently fly through 
open windows into houses. Late in the afternoon they 
may also be seen, when abundant, flying among the 
branches of the trees. 

ABUNDANCE AND INJURIES. 

The injuries caused by these caterpillars have been 

serious and widespread. In many regions they have de- 


foliated the maples of sugar groves. In some cases the 
trees have been killed, while in others their vitality has 


Fie. 3—A MASS OF CATERPILLARS ON THE 
TRUNK OF A CRAB-APPLE. 
(Photographed by Dr. F. W. Russell.) 


been so weakened that they became, at least tempor- 
arily, of little value for sugar production. When sirup 
is made from such trees, it is of such inferior quality 
that it is often locally called “ buggy sirup.” All 
through the infested regions hillsides may be seen in 
which the woods are brown and bare from the attacks 
of the caterpillars. It is difficult for one who has not 
seen an outbreak of such a pest as the forest caterpillar 
to get an adequate conception of the enormous nui- 
bers which may be present. They have been collected, 
quarts ata time, in many localities, and are often so 
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abundant on the trunks of trees as to conceal the bark 
from view. 

The effect of a sudden onslaught of an army of these 
caterpillars migrating from a neighboring woodland to 
an apple orchard may be disastrous. Defoliation may 
take place in so short a time that the leaves are gone 
before the presence of the caterpillars is known, In 
any cases a new crop of leaves will be put out, bat 
the vitality of the trees is necessarily impaired. 

DATES OF TRANSFORMATIONS, 


The statement has already been made that there is 
considerable variation in the time of hatching of the 
caterpillars. By the middle of June, when some of the 
larve had become full-grown and spun cocoons, others 
had only moulted once,and many others only twice. 
‘he majority of the caterpillars spun up by June 25, 
and practically all by the 30th of the same month. 
Many of these caterpillars which spun latest were much 
smaller than the normal size. The earliest moths 
emerged about June 24. 

NATURAL ENEMIES. 

These forest tent caterpillars are preyed upon by 
many natural enemies, including insects, spiders, toads, 
and birds. Among the more important insect enemies 
are certain ichneumon flies, which deposit eggs within 
the bodies of the eaterpillars. These eggs hatch into 
grubs that develop at the expense of the caterpillars, 
finally killing them. There are various other insect 
enemies. 

A curious habit of a common species of harvest spi- 


Fie. 4.—COCOON OF FOREST TENT CATER- 
PILLAR IN A MAPLE LEAF. Natural size. 


der or daddy-long-legs was observed by Miss Soule. On 
June 18 she wrote: ‘“‘On almost every mat of Clisio- 
campa larve we find several ‘daddy-long-legs,’ some- 
times as many as twenty. I have watched them goo | 
and can see no reason for their being there.” A wee 
later she wrote again: “It seems this morning as if 
almost every larva was attended by a * harvester,’ which 
apparently stroked it with a leg or two or merely stood 
near or over it. Sometimes the touch made the larva 
eurl up, but more often it seemed to have no effect. It 
is very curious, and I watch and watch, but can learn 
nothing.” The species concerned seemed to be the 
common striped harvest spider,* as I judged from some 
half-grown specimens sent by Miss Soule. As to the 
reason for their presence, I can only conjecture that 
they found food in connection with the caterpillars in 
some way. 

Toads were seen to devour many of the caterpillars, 
although, of course, these creatures are comparatively 
so rare that they could make little impression upon the 
pests. 

Birds, however, did a great deal toward reducing the 


Fie. 5.—THE CHIPPING SPARROW. 


numbers of the inseets. Miss Soule observed robins, 
orioles, chipping sparrows, cat birds, cuckoos, the red- 
eyed, white-eyed, and warbling vireos, cedar birds, and 
nuthateches, feeding upon the caterpillars. The nut- 
hatehes, according to Miss Soule’s account, ‘* would 
stand by a patch of larve lying close together below a 
tar band on a tree and eat so voraciously and with 
such an entire abandonment of self-consciousness that 
I could go close and put my hand on them before they 
would fly. This experience was repeated several 
times.” The cocoons were attacked by chickadees, 
which tore open the cocoons and fed upon the pupa, as 
well as by nuthatches. The moths were also eaten in 
great numbers by many sorts of birds, including robins, 
chipping sparrows, yellow birds, and even English 
sparrows, although this last named species apparently 
did not eat the caterpillars. 

In some localities the forest tent caterpillars were at- 
tacked by what appeared to be a bacterial disease sim- 
ilar to the one which destroyed so many of the Ameri- 
ean tent caterpillars in southern New Hampshire in the 
summer of 1898. (See Bulletin 59, p. 202.) It is to be 
hoped that the present season it may complete its 
work, for this is probably the agency that is most likely 
to check the outbreak. Its destructive effect is likely 
to be increased by weakness in the caterpillars, due to 
the partial exhaustion of the food supply. There was 


* Litbunum dorsatum, 
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also evidence that a fungus disease called ‘‘ muscar- 
dine ” was at work among them. 


REMEDIAL MEASURES. 


Many remedial measures have been proposed at vari- 
ous times to prevent the injuries of the forest tent cat- 
erpillar. The practical value of most of these measures 
depends largely upon the conditions under which they 
are to be applied. A suggestion that is easily applica- 
ble to a few small trees in an apple orchard may be 
wholly inapplicable to the large trees in a woodland. 

Tbe abundance of the caterpillars, the nature and 
number of the trees infested, the season of the year, 
and the means at hand are all to be taken into consid- 
eration. In the following paragraphs I have sum- 
marized the measures which a careful study of the sub- 
ject leads me to think will prove of value. They are 
arranged according to stage of growth—from egg to 
moth—to which they are to be applied. 

Egg Destruction.—On a bright day, when the trees 
are bare of leaves, the egg masses may be easily seen. 
The cutting off and burning of these masses is often 
practicable in a young apple orchard, although it is 
generally considered impracticable in orchards of large 
trees. It generally would be out of the question in 
woodlands, of course, although in case of a few orna- 
mental maples or other trees on the home grounds 
such egg collecting might well be worth while. The 
gathering may be done by sending a sharp-eyed boy 
into the trees to cut off the glistening masses, or by 
means of a pruning hook or a pair of long-handled 
pruning shears. The belts of eggs should be burned 
after they are gathered. 

Killing the Young Caterpillars.—On small trees, 
where the caterpillars are easily reached, something 
may be accomplished A swabbing the colonies of 
young larve when at rest by means of a bunch of cot- 
ton waste, old rags, or something similar. In rainy 
weather one is more likely to find the larve massed 
together during the day than in bright weather. 

Spraying with Poisons.—For the apple orchards, so 
far as concerns the caterpillars which hatch there, per- 
haps the simplest way of destroying these pests is to 
— the trees with arsenites early in the season before 
the caterpillars are half grown. After the leaves are 
unfolded and the caterpillars have begun work, the 
earlier this spraying is done the better, except that it 
should not take place when the trees are in bloom. 
The common practice in spraying is to add four or five 
ounces of Paris green and a pint or two of fresh lime 
water—made by slaking lime in water—to a barrel 
holding forty or fifty gallons of water. This is thor- 
oughly mixed and sprayed — the trees by means of 
a force pump and spray nozzle. 
effective spraying outfit is represented. It consists of 
a kerosene barrel holding fifty gallons, a foree pump 
having a double discharge, with a short line of hose 
running into the barrel to keep the liquid stirred, and 
a long line of hose fitted at the end to a slender brass 
rod tipped with a spray nozzle. This outfit, or a great 
variety of similar ones, may be obtained through any 
hardware dealer or direct from any of the numerous 
manufacturers of spraying machinery. 

In case it is desired to spray trees of many sorts, it 
would probably be safer to use arsenate of lead, which 
is less liable to injure foliage than Paris green. This 
substance has been used in great quantities by the 
Massachusetts Gypsy Moth Commission. It has been 
found a safe insecticide for all sorts of trees. It is not 
generally on sale in the market, but can be made ac- 
ooedins to the following directions of Prof. C. H. Fer- 
nald: 

* Arsenate of lead is easily prepared by putting 11 
ounces of acetate of lead in 4 quarts of water in a 
wooden (not metal) pail and 4 ounces of arsenate of 
soda (50 per cent.) in 2 quarts of water in another 
wooden pail, and, when entirely dissolved, mixing 
them in a hogshead containing 150 gallons of water, 
when a chemical reaction will take place, forming arse- 
nate of lead as a fine white powder in suspension in 
the water. If cold water be used in the wooden pails, 
the solution of the acetate of lead will require a little 
time; but, however, if the water be hot, it will dis- 
solve very quickly. It is customary to add from 2 to4 
quarts of glucose to the above amount of water. If it 
is desired to use larger proportions of the arsenate of 
lead, it is only necessary to use more acetate of lead 
and arsenate of soda, but in the proportions given 
above.” 

Another substance which has lately been put upon 
the market as a substitute for Paris green is called 
green arsenite. It is a finer powder than Paris green 
and generally costs at retail 15 cents a pound. It can 
be purchased of dealers generally, or direct of the 
manufacturers, the Adler Color and Chemical Com- 

any, New York. One great advantage it has over 

‘aris green is that being a finer powder it remains in 
— much longer. A little lime water should be 
added to the mixture as in the case of Paris green. It 
is to be used at the rate of four or five ounces to fifty 
gallons of water. 

Killing the Older Caterpillars.—After the caterpillars 
are half grown they commonly come down to the lower 
branches or the trunk to undergo the moulting pro- 
cess. To this end they gather in great masses on the 
bark, where they may be destroyed by means of a stiff 
broom—more effective, perhaps, if frequently dipped 
in kerosene—or by collecting the caterpillars in pails 
containing a little kerosene and water. In the towns 
and villages throughout the infested regions vast num- 
bers of the pests were destroyed in these ways, es- 
pecially the latter, in 1898. 

Banding.—The fact that so large a proportion of the 
eaterpillars drop off the trees from time to time and re- 
turn by crawling up the trunks has led to the quite 
general use of bands of various materials upon the 
trnnk to prevent the ascent of the larve. Tar has 
been quite generally applied for this purpose, but it is 
objectionable, as it does not remain effective long, so 
that the caterpillars are soon able to cross over it. 
Sticky fly-paper—‘* Tanglefoot "—has been commonly 
used with a large degree of success; it is effective, 
cheap, and easily applied. Rather wide bands of it 
are necessary to prevent bridging over by the dead or 
dying caterpillars. The chief difficulty with this paper 
is its liability to injury by rain, the wetness causing it 
to tear so readily that it may not last long. In some 
eases bands of greased tin have been successfully em- 


ployed. 


In Fig. 6 a simple and | 
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A better substance than any of these, however, is 
Raupenleim, or “caterpillar lime,” a material manu- 
factured in Germany for application to the bark of 
trees to prevent the ascent of caterpillars and other 
crawling insects. It is to be put on as a rather wide 
band, or as two narrower bands. In the case of large 
trees with thick bark the material may be smeared 
directly upon the bark, while in the case of young 
trees and those with smooth bark it is safer to apply 
the Raupenleim by smearing it upon a band of heavy 
wrapping paper or some other thick and firm paper 
tacked upon the tree. Any loose bark may be scraped 
off the portion of the trunk which is to be covered by 
the paper before the latter is put on; and it is some- 
times worth while to insert a thin layer of cotton 
waste, or some similar material, beneath the paper to 
fill up crevices and thus prevent any insect from crawl- 
ing through beneath the paper. Then the Raupen- 
leim may be smeared upon the pees the thickness of 
about a quarter of an inch, and left as long as it re- 
mains sufficiently sticky to entrap any insect that at- 
re to crawl over it. As it will remain eight or ten 
weeks in a sticky condition, a single bo mera early 
in the season will probably last until danger from the 
caterpillars is past. 

It should be distinctly understood that there may be 
danger of injuring trees with smooth and thin bark if 
this Raupenleim is smeared directly upon the bark. 
For young trees and those older which have a smooth 
bark I recommend that the Raupenleim be applied by 
placing it upon strips of thick paper tacked to the 
trunks of the trees. Even in the case of bearing apple 
trees this would probably be the safer method, and it 
should always be adopted for peach trees if not for 
pear trees After the Raupenleim has been on 


Fie. 6.—SPRAYING OUTFIT. 


some weeks the surface hardens into a crust, and it is 
advisable to scrape off this crust after the danger from 
eaterpillars is past. Too wuch of the rough bark 
should not be scraped off of the older trees to which 
the band of Raupenleim is to be applied, unless paper 
is to be used. 

After the trees are thus banded, the caterpillars will 
collect beneath the bands, and, of course, are to be 
killed by means of a stiff broom, or any other method 
one may choose. 

The American distributers of Raupenleim are Wil- 
liam Menzel & Company, 64 Broad Street, New York, 

In New Englan it can be purchased through 
the Bowker Fertilizer Company, ston, Mass., and 
probably other dealers. It is put up in five pound cans, 
costing about $1 per can ; or in kegs holding twenty- 
five pounds, costing $3.75 per keg. Larger kegs are 
proportionately cheaper. 

Jarring and Banding.—It has been stated 
that these caterpillars drop downward when disturbed, 
breaking the fall by means of a thread spun from the 
mouth ; although when young and suddenly jarred ap- 
parently the thread may not be used. This habit leads 
to the suggestion that by a combination of jarring and 
banding much injury may be prevented, at least in the 
apple orchard and on the home grounds. After the 
trees infested have been banded with the caterpillar 
lime, a boy with a padded mallet may be sent into 
them with instructions to jar the limbs on which the 
caterpillars are working, beginning at the top. This 
should be done when the caterpillars are feeding upon 
the leaves as they are then much more easily disturbed 
than when they are at rest. Of course it is not to be 
expected that going over once will wholly rid the tree, 
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but by two or three repetitions of the jarring most of 
the caterpillars should be removed. In case they hang 
too persistently by their threads, many of them may be 
swept out of the air by use of a long, light pole. his 
will lead the caterpillars to congregate in masses upon 
the trunk below the bands of Raupenleim, where they 
may be destroyed by use of a stiff broom or by 
various other wethods. The earlier this is done after 
the larv# are all batched, the less will be the injury to 
the foliage. 

The wasses of caterpillars beneath the bands are 
sometimes killed by pouring on kerosene. If this 
method is employed, great care should be taken not to 
add enough to saturate the bark. Many trees have 
been killed by carelessness in such use of kerosene. 

Banding to Prevent Invasion.—In case of an unin- 
fested apple orchard in the vicinity of an infested 
woodland, it will be advisable to band the apple trees 
with Raupenleim before the caterpillars are half grown 
to prevent invasion from them. 

he same advice would hold in ease of other unin- 
fested trees in the vicinity of those infested. 

Collecting Cocoons.—A large proportion of the co- 
coons are commonly spun where they can be reached. 
The destruction of these will lessen the number of 
moths that lay eggs for the next season’s brood of 
caterpillars, although it will also lead to the destruc- 
tion of large numbers of parasites. If the cocoons 
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College Place (ditto), and very recently the widening of 
West Street north of West Eleventh, and Elm Street, 
which is nearing completion, but yet remains to be ap- 
preciated. 

It will be readily confessed that both travel and 
traffic between different sections 6f lower Manhattan 
need better facilities in regard to space to meve about 
in, and that certain highways and byways, now almost 
dead to trade, need straightening and widening in the 
general interests of business prosperity. Above Four- 
teenth Street the street and avenue system seems ~~ 
metrical enough for all practical purposes, but below 
that line it becomes more and more chaotic as we pro- 
ceed toward the lower portion of the city, where nar- 
row and crooked streets are not only a bane to trade 
but too often the hotbeds of crime. 

When the new East River Bridge is finally com- 

leted, its westerly end will terminate at Clinton Street, 
Jost south of Delancey, as indicated in the map, in the 
center of the district east of Broadway between Four- 
teenth Street and the Brooklyn Bridge. An imposing 
front and approach is promised, and a plaza covering 
a space of two blocks west of Clinton Street has been 
decided upon. A vast amount of traffic and travel will 
be certain to gravitate here. Consequently, it is here 
that the street widening scheme finds its first opening 
and its most important field of operations. 

To begin with, Broome and Delancey Streets are to be 
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Street; the u po end of the latter to be extendeq 
through four blocks to the head of the Bowery, otfer. 
ing direct facilities to traffic on Third and Fourth 
Avenues and relieving excess of travel on the Bow+ry 
as far as Chatham Square. 

Elizabeth Street is but a narrow affair and offers jo 
special inducements for widening, but in order to clean 
out Chinatown, it is pro to extend this str: ot 
one block southerly into Pell Street, to widen the !.«t- 
ter to eighty feet, to widen and straighten Dover 
Street so as to leave but one angle in it, and then to 
cut Park Street = from Mott Street, forming: a 
Y in the triangular block north of Chatham are. 
Park Street might then be advantageously widened 
as an additional relief to Park Row. 

A continuous marginal street along the East River is 
stilla dream of the future, many engineering diffie)- 
ties ——— themselves which are not encountered 
on the North River water front (see No. 1218 Scren- 
TIFIC AMERICAN SUPPLEMENT) ; but it will no doubt 
be realized in the near future, as commerce is serious! y 
handicapped for the want of it. In regard to West 
Street, the writer proposes an elevated freight railway 
having direct connections with the Hudson River Rail- 
road and the Western railways coming over the pro- 
jected Hudson River Bridge and having spurs on thie 
various where overhead loading and 
unloading could carried on direct with the folds 
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were placed in a good sized box with coarse-meshed 
mosquito netting over it, the escape of the moths 
might be prevented while the parasites might get 
away to continue their good work. By a little trouble 
the moths remaining in the box could be killed. 

Attracting Moths to Light.—Like many other night- 
flying insects the moths of the forest tent caterpillar 
are attracted to lights at night. This has led to the 
suggestion that they may be destroyed by placing a 
lighted lantern over a tub or other wide vessel contain- 
ing water with a film of kerosene on top. The moths 
fluttering about the light will fall into the kerosene 
and be killed. Such destruction will lessen the num- 
ber of eggs for next year’s brood of eaterpillars. 


PLAN FOR THE WIDENING OF NEW YORK 
EAST SIDE STREETS. 
By N. J. VANDER Weypk, Civil Engineer. 


THE accompanying map contains a plan for widen- 
ing and extending certain streets and avenues south 
of Fourteenth Street and east of Broadway, and repre- 
rents a life-long study on the part of its designer of the 
need of more and better avenues of transportation in 
New York. Intimately familiar with the streets of the 
metropolis from boyhood, he has appreciated the ad- 
vantages of the few street openings that have been 
wade in his time in the lower part of the city ; notably 
New Bowery, Church Street and Trinity Place, New 
Chambers, South Fifth Avenue (now West Broadway), 
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widened under this yy plan to eighty feet or more 
from the Bowery to th sides of the bridge plaza ; 
this will give full facilities to elevated and surface rail- 
ways, as well as to ordinary street traffic. The London 
and Paris system of having one street for up travel and 
the other for down is most advisable for adoption here. 
Certain north and south streets, east of the wy i 
should be widened to give better facilities to the traffic 
of the avenues north of Houston Street. These are 
Chrystie, Allen, Essex, Clinton, and Pitt, the good 
work to be continued below Division by widening 
Catherine, Pike, Rutgers, Clinton, and Gouverneur 
Streets to the river. 

East Broadway (which is a direct continuation of and 
should be renamed Park Row), Canal Street and Grand 
Street seem to be wide enough, but Park Row east of 
Chambers (once the famous Chatham Street) is too 
miserably narrow for the traffic it carries. It is like 
the neck of an hour glass, there being no other ready 
way of getting from the Bowery to City Hall, the 
Bridge, or the Post Office. Property values are high 
on old Chatham Street and there certainly is consider- 
able prejudice against any radical measures in this 
quarter, but upper William and Rose Streets might be 
extended and widened to meet Henry and Madison and 
give some relief to Park Row on the south side. 

The Elm Street widening has been carefully plotted 
on this map; it only remains for Marion Street, north 
of Broome, to be widened one block to give Center 
Street adequate connection therewith. Baxter and 
Roosevelt Streets should be widened as well as Mott 
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of the vessels without interfering with the use of the 
main decks of the piers. This would offer facilities to 
the shipping trade unequaled in any other seaport in 
the world. 

It is not expected that this whole scheme, or any 
great part of it, can be undertaken at any one time, 
but if a general plan of improvements is once adopted 
it can be carried out in sections, the most necessary 
work being taken up first. This will obviate a method 
of haphazard alterations bearing no relation to each 
other or the general layout of city streets, as is so apt 
to be the case where no comprehensive plan to benefit 
the city as a whole is kept in view. 


COMPARATIVE COSTS OF CABLE, ELECTRIC, 
AND HORSE TRACTION IN NEW YORK. 


THis article, for the first time in the history of street 
railroading, gives a true comparison of the relative 
cost of operation of cable, electric, and horse railways 
in a single city and under substantially the same con- 
ditions by a company controlling the local transporta- 
tion of over 250,000,000 passengers per annum. On 


broad principles the company’s experience points un- 
mistakably to the great superiority of electricity over 
both horses and cable, not only in traffic handling ca- 
pacity, but in economy. 

On January 1, 1893, the entire street railway system 
of New York city was operated by horses. The im- 
portance of doing away with horse traction, in the in- 
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terests of both the city and the company, became so 
creat, however, that it was at last determined to try 
tue underground conduit electric system, which had 
previously been a failure in America wherever in- 
-talled, owing partly to climatie conditions and partly 
to an attempt to use too shallow and cheap a conduit. 
From the first experiments onward the conduit system 
proved a thorough success. 

The annual and quarterly reports included in this 
article show that during the twelve months’ period the 
company operated 34°2 per cent. of its car mileage by 
the cable system, 20°2 per cent. by the electric system, 
and 45°6 per cent. by horses. During the last quarter, 
however, the proportions were greatly the 
cable mileage being only 27°2 per cent. of the total, 
the horse 33°7 per cent., while the electric had risen to 
39°1 per cent. 

The relative traffic densities, measured by the re- 
ceipts per mile of track and per car mile as shown in 
the quarter’s report, are as follows: Cable, $39,000 per 
mile of track and $0°333 per car mile ; electric, $17,000 
per mile of track and $0°260 per car mile ; and horse, 
$8,000 per mile of track and $0°288 per car mile. The 
average earning power of the entire system was about 
$14,000 per mile of track and $0°29 per car mile. These 
figures per track mile are for the quarter only. 
Another gage of traffic density is found in the state- 
ment that the 11 per cent. of the company’s entire 
mileage which is operated by the cable system is earn- 
ing 28 per cent. of the total passenger receipts ; the 28 
per cent. which is operated by the electric system is 
earning 32 per cent. of the total passenger receipts ; 
and the 61 per cent. which is operated by horses is 
earning but 30 per cent. of the total passenger re- 


ceipts. 

For the year, the operating expenses of the cable 
lines were 16°42 cents per car mile, of the horse lines 
17°87 cents, and of the electric lines 10°23 cents. Fora 
three months’ period offering more favorable circum- 
stances for electric traction the cable lines cost 17°55 
cents, the horse 17°89 cents, and the electric 10-06 cents. 
The electric lines during the twelve months’ period 
earned 16°76 cents net per car mile, or but 1°25 cents less 
than the cable system, in spite of the fact that the latter 
has 7°43 cents per car mile greater receipts, while for 
the three months’ period the net earnings of the electric 
lines per car mile were actually ter than the cable 
lines by 0°25 cent, and greater than those of the horse 
lines by 5°04 cents. 

It overturns all established ideas to find that two tem- 
porary electric power stations can actually produce 
power for heavy electric cars 22 to 28 feet in length at a 
cost less by 30 per cent. (in the quarterly statement) 
than can be done in two cable power stations which 
operate cables so heavily loaded as to make the 
proportion of live to dead weight greater probably 
than that of any cable railway system in America, ex- 
cept with the possible exception of the State Street 
line of the Chicago City Railway Company. In the 
transportation expenses we find again that electric trac- 
tion is the cheapest of the three motive powers, and 
the reason for this is found chiefly in the greater speeds 
of ear possible with electric traction, which increases 
the service divisor. In the quarterly statement it is 
seen that in every grand division of operating expenses 
electricity has a decided advantage over the cable sys- 
tem, and in every division except maintenance of equip- 
ment it has an advantage over the horse system. 

During the twelve mouths’ period the cable lines 
at 47°7 per cent. of their od the 

ines at 65°3 per 


electric lines at 37°9 percent., the horse 
eent., and the entire system at 53°3 percent. During 
the three months’ period the cable lines operated at 


52°7 per cent. of their nger receipts, the electric 
lines at 38°6 per cent., the horse lines at 62°1 per cent., 
and the entire system at 509 per cent. It should not 
be hastilyi assumed from the above statements that 
the conduit system could be adopted with financial 
or engineering success by street railway companies in 
general. New York city and Washington, which have 
the only electric conduit roads of any size found 
in America, are peculiarly favored in the matter of 
climate and; cleanliness of streets, the rainfall and 
snowfall during the year being extremely small.—Street 
Railway Journal. 


AUTOMATIC STOP BRAKE FOR VEHICLES. 


WE illustrate herewith a new stop brake which 
sesses every advantage of a rope brake, with the addi- 
tional one of being automatic. 

The bar, A, which is always actuated by a al, is 
eonnected through a rope with the lever, B. This 


latter is fixed upon a horizontal shaft, C, which is pro- 
vided with eyes, D, to which the traces are hooked, 
. which is pulled backward by a very 


and a lever, 
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strong spring. The shaft, C, is capable of revolving 
freely in two supports that are fixed beneath the 
fetchels. Its rotation is limited by two stops that 
arrest the motion in front of the pieces, D. 

The operation is very simple. As soon as the horses 
pull, the levers, D, advance to the front as far as to 
the sto along with the lever, F, fastened to the 
shaft, C. The spring, R, yielding to the traction of 
ae 5 is stretched by the forward motion of the 
lever, F. 

The lever, B, inclines to the rear, the rope slackens, 
and the rope brake is freed by the spring, 7’. 

If, through a slowing up, a stoppage, or any other 
cause, the traces slacken, or, in other words, if the ve- 
hicle tends to move faster than the horses, as often 
happens in going down hill, the spring, R, will pull 
back the lever, #, the shaft, C, will revolve, and the 
lever, B, moving forward, will tauten the cable that 
pulls the bar, A, through the intermedium of a rod, 
and the brake will operate progressively and auto- 
matically without the intervention of the coachman in 
manner whatever. 

he operation and the advantages of this apparatus 
are, as has been stated, the same as those of rope 


THE JEANTY BATTERY-—DETAILS OF THE 
ZINC SULPHATE COMPARTMENT. 


brakes, to which this new arrangement may be applied 
so as to render them absolutely automatic. Naturally, 
the coachman always retains control of the brake by 
means of the pedal. 

For the above particulars and the engraving we are 
indebted to La Nature. 


A NEW PRIMARY BATTERY CELL OF LARGE 
CAPACITY AND HIGH ECONOMY. 


ALL the copper sulphate cells that have been de- 
vised are constructed on one of two quite distinct 
principles. In one type the two fluids, copper sul- 
phate and zine sulphate, are separated by a porous 
partition of porcelain, canvas, paper, parchment, etc., 
as in the Daniell, Carré, and O’Keenan cells; while in 
the other type they are separated by the difference in 
density at various degrees of concentration, as in the 
Thompson, Calland, and Meidinger cells. Cells con- 
structed on each of these eee ye have their de- 
fects, however. In those of the first kind, the cups, be- 
sides varying in porosity, offer a more or less appreci- 
able resistance ; while the fluids percolating through 
the porous partition mingle and accelerate the decompo- 
sition of the copper sulphate, thus increasing the con- 
sumption and incurring a loss. In this type of cell 
| ig is also a notable diminution of the electromotive 
oree. 

The defect of the second ty is that as the liquids 
are superposed according to their density, there comes 
a time when even the slight agitation caused by the 
action in the cell causes the two liquids to mix, so that 
the solution has to be thrown away before it is ex- 
hausted. 

In order to be perfect, a copper sulphate battery must 
fulfill the following conditions: (1) It must not have 
any porous partition. (2) It must not be based on the 
superposition of liquids of different densities. (8) It 
must furnish a constant current until the electro- 
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positive electrode is completely used up. (4) It must 
eonsume the products used in the reaction in theoreti- 
eal quantities only, without loss or waste. (5) It must 
be soconstructed that the metallic copper coming from 
the reduction of the sulphate of copper may be wholly 
recovered, in an immediately eonvertible form. (6) It 
must not allow any crystallwation to take place in the 
form of creeping salts. 

All copper sulphate cells heretofore known con- 
sume at least double the amount of chemical products 
theoretically required, principally because of the in- 
complete utilization of the active materials resulting 
from the disposition made of them. 

Per ampere-hour, the theoretical figures of consump- 
tion of chemically pure products in sulphate of copper 
piles are as follows : 


Copper sulphate decomposed... .. 72°06 grains. 
Copper recovered from the sul- 

18°36 


The Jeanty cell, which we are about to deseribe, and 
which is shown in the annexed illustrations, seems to 
fill all the theoretical and practical conditions, It 


. THE JEANTY BATTERY—ARRANGEMENT OF 


POSITIVE TROUGHS AND NEGATIVE 


PLATES. 


consists of (1) a wooden tank suitably coated so as to 
make it tight, and of (2) a wooden inner tank which 
fits in the outer one and has a partition across one end, 
forming a compartment in which to place the sulphate 
of copper crystals. This compartment is connected by 
a series of glass tubes near its bottom with a number 
of copper-lined troughs or channels also tight and im- 
permeable. Strips of zine are placed edgewise in the 
spaces between the troughs ; and these strips form the 
negative element. They are connected with a strip of 
copper, the end of which forms the negative terminal 
of the cell. The copper strips which form the positive 
electrode are connected in the same way by an insu- 
lated copper strip crossing under the channels. 

To charge the cell, after placing the inner tank con- 
taining the electrodes in position, a solution of zine 
sulphate at 16° Baumé is poured in till the chan- 
nels and zine strips are completely immersed. After 
placing a wire gauze strainer in the bottom of the com- 
— for the purpose of keeping the glass tubes 
rom becoming choked with the impurities of the sul- 
phate crystals, ordinary copper sulphate is introduced. 

The zine sulphate enters the compartment through 
the glass connecting tubes and dissolves the sulphate 
of copper crystals. The sulphate of copper solution 
thus formed, being heavier than the zine sulphate, 

through the glass tubes into the channels, and 

orms a layer over the copper strips with which they 
are lined on the bottom. This layer gradually in- 
creases in height, rising to within about a quarter of 
an inch of the top, but never running over the edges. 

The cell is then put in use, and the strips of zine 
are} peg + eaten away, while the zine sulphate 
formed by this action tends to concentrate the so- 
lution, and cause the denser portions of it to settle 
in the bottom of the tank below the troughs by 
reason of its density. The solution of sulphate of 
copper in the troughs is also reduced at the same 
time, whereupon more sulphate erystals are dis- 
solved and fresh copper sulphate solution flows into 
the troughs to replace that whicb has disappeared. 
This automatic feed works with such regularity that 
the blue cloud in each of the channels does not 
vary in the least, whatever may be the intensity 
of discharge of the cell. When the cells are put in open 
circuit, the solution, after awhile, becomes saturated 
with sulphate of copper and cannot dissolve more. 
When this occurs, the cell does not really consume 
anything, as is demonstrated by an examination of 
the crystals, the amount of which remains the same 
while the circuit is left open. 

Finally, the cell does not consume the active ma- 


’ terials except in exact proportion to the amount of cur- 


rent which it furnishes ; and as the materials are so 
placed that their consumption is absolutely impossible 
when no current is being produced, it follows that a 
given + ped of the active materials can be wholly 
utiliz 

The constancy of the flow of current is due to the 
fact that the two electrodes (zine and copper) are always 
immersed in liquids the density of which scarcely varies, 
thus keeping their conductivity always the same. In 
fact, the zine sulphate, as fast as it is formed, be- 
comes so concentrated as to settle to the bottom of the 
tank, where it spreads out in the main mass of liquid ; 
while the zine strips are kept constantly in the upper 
part of the solution, which is less concentrated and 
most conductive. For the same reason creeping salts 
cannot be produced, since the upper layer of the liquid 
is constantly dissolving the salts that are formed. 

From experiments made in June, 1898, in the electri- 
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eal laboratory of the Ecole de Physique et de Chimie 
Industrielles, at Paris, as well as from practical use, it 
appears that the Jeanty cell consumes the following 
amounts of zinc and copper per ampere-hour : 


Commercial copper sulphate...... 74°07 grains. 
1 


Impure commercial zine. ..... 
Amount metallic copper de- 
posited.......... oo 


The amounts consumed in a useful kilowatt-hour 
are as follows: 


Commercial copper sulphate..... 14°44 pounds, 
Impure commercial zinc......... 411 
Amount electrolytic copper de- 

POSER. 


In the experiments that were made, a cell was charged 
the 30th of April and kept in continuous closed circuit 
tillthe 3d of June, a period of thirty-four days. At 
the end of this time the cell still contained 2°62 pounds 
of the 6°96 pounds put in it when it was charged, and 
this could be used again when it was recharged. 

The Jeanty cell will use the products in a raw state, 
and the zine used may be of the roughest commercial 
kind, thus making the cost of current as low as 25 
cents per kilowatt-hour. 

The cell has been used successfully for charging ac- 
cumulators for lighting; and when so used the net cost 
of the light was found to be one cent per lamp hour of 
10 candle power. This figure is not extraordinary 
when the craudeness of the chemicals used and the 
fact that they are entirely consumed is taken into ac- 
count. 

Important incandescent and are light installations 
have been wade with this cell as generator of electricity; 
and experiments are now being :nade by the Railway of 
the West for operating a new system of signals with it. 
For this purpose it is necessary to have a large amount 
of constant current, at as low a price as possible. Fin- 
ally, several owners of electric automobiles use it with 
success for charging the accumulators of their car- 
riages at their residences, during the night hours. A 
noteworthy application of the cell is also found in the 
lighting of the steamer ‘“Touriste,” which plies between 
Paris and Saint-Germain-en-Laye.—Cosmos. 


HOW TO FIGURE A CHAINLESS GEAR. 


I¥ one gear is driven by another, and the two gears 
have each the same number of teeth, they will make 
the same number of revolutions in a given time. 

If one runs faster or slower than the other, it is be- 
cause it has more, or less, teeth, and it will run as 
much slower or faster as its teeth are fewer or more 
humerous. 

We have taken the liberty of mixing mathematics 
and mechanism in the sketch herewith. The crank- 


x S378 = 84 


shaft gear, A, has 16 teeth and its companion, B, has 
8. Now, as A is the driver and B the driven, B will 
revolve \Y of the erank speed. The gears, C and D, 
have 12 and 8 teeth respectively, and here again the 
speed is increased, so that the gear, D, and with it the 
bicycle wheel, H, will revolve Y as fast as does the in- 
termediate shaft. 

Placing it all in the form of an example, where 
“cancelation” may be employed if desirable, we have 
Y of ¥ of 28 inches, which equals *}}* or 84 inches. 

The above is an attempt to give the ‘reason why” 
rather than simply a formula. 

The same would apply to a chain wheel, except that 
there are less factors. If the front sprocket had 18 
teeth and the rear one 8, with a 28-inch wheel, the 
“arithmetic” of it would be: 


18 
— X 28 = 63. 
8 


—L. A. W. Bulletin. 


RADIATION OF LUMINOUS PAINT. 


BALMALIN’S luminous paint has certain curious actinic 
roperties which differentiate it from other luminous 
lies and from the bodies emitting Le Bon’s * dark 
light.” In a preliminary — L. Kann describes 
how he exposed a screen of that paint to sunlight, and 
then laid it on a sensitive plate, inserting various sub- 
stances, such as paper, cardboard, wood, and alumi- 
num, between the plate and the luminous screen. The 
most curious observation is that pointed letters on a 
card were photographed even through a sheet of alu- 
minum, and that impressions were obtained 
without the special treatment by which Le Bon sensi- 
tizes his plates for obscure radiation. That some form 
of dark radiation is at work is Sewn © the fact that 
essentially the same results are obtained long after the 
screen has ceased to be luminous. The vapors: of the 
interposed substances are certainly not responsible for 
the impression on the sensitive plate, since on re- 
moving the luminous screen and leaving the substances 
in contact with the plate for five days, no impression is 
obtained. The active rays, whatever they are, pene- 
trate white paper more rapidly than black paper. It 
was, indeed, found »0ssible to print on the photo- 
graphic plate very plainly within half a minute the 
name on a Visiting card inclosed in a very heavy en- 
velope.—Phys. Review. 


Bxcavations in Rome still continue and the black 
stone which was believed to mark the burial place of 
Romulus was found. The stone has been dug under, 
and amid many votive offerings a cippus of tufa rock 
marked with an alphabetic inscription has been found. 
The characters are Archean. This may possibly seem 
to indicate a Greek origin to Rome like that of Mar- 
seilles and may go back of the traditional “‘ year of 
the city,” 753 before Christ, 
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